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SECTION IV 
PERFORMANCE TESTS 



4-1. INTRODUCTION 

4-2. The procedures in this section test the electrical 
performance of the instrument using the specifica- 



Table 4-1. Performance Tests 



Paragraph 


Test 


4-10 


Tuning Accuracy 


4-11 


Span Width Accuracy 


4-12 


Resolution Bandwidth Accuracy 


4-13 


Resolution Bandwidth Selectivity 


4-14 


Residual FM 


4-15 


Noise Sidebands 


4-16 


Residual Responses 


4-17 


Average Noise Level 


4-18 


Reference Level Variation 


4-19 


Gain Compression 


4-20 


Input Attenuator Accuracy 


4-21 


Calibrator Output Accuracy 


4-22 


Frequency Response 


4-23 


Amplitude Accuracy, Switching 
Between Bandwidths 


4-24 


Display Accuracy 


4-25 


Sweep Time Accuracy 


4-26 


Comb Generator Frequency Accuracy 



tions in Section I as the performance standards. The 
performance tests included in this section are listed in 
Table 4-1. Most of the tests can be performed with- 
out access to the interior of the instrunaent. 

4-3. If a test measurement is marginal, perform the 
appropriate adjustment procedures in Section V 

4-4. EQUIPMENT REQUIRED 

4-5. The equipment required for the performance 
tests is listed under Recommended Test Equipment, 
Table 1-3, in Section I. Any equipment that satisfies 
the critical specifications given in the table may be 
substituted for the recommended model. 

4-6. TEST RECORD 

4-7. Results of the performance tests may be tabu- 
lated in Table 4-23, Performance Test Record, at the 
end of this section. The test record lists aU the tested 
specifications and their acceptable limits. 

4-8. CALIBRATION CYCLE 

4-9. This instrument requires periodic verification 
of performance. It should be checked, using the per- 
formance tests, at least every six months. 
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NOTE 

Allow one hour warm-up time for the HP Model 8569B Spectrum Analyzer 
and perform the front-panel adjustments described on the pull-out card 
(located under the instrument) before beginning Performance Tests. 

4-10. TUNiNG ACCURACY 

SPECIFICATION: 

Overall tuning accuracy of the digital frequency readout in any span mode: 

± (5 MHz or 0.2% of center frequency, whichever is greater, plus 20% of frequency span per division) 
DESCRIPTION: 

A comb generator is used to check the tuning accuracy in the lower frequency bands (.01 GHz to 4.1 GHz, 
internal mixing). In the higher frequency bands (3.8 GHz to 22 GHz, internal mixing) a sweep oscillator is used 
and the frequencies are accurately tuned using a frequency counter. The signal, in each case, is tuned to the 
center graticule line of the spectrum analyzer using the TUNING control. The tuning accuracy is then indicated 
by the FREQUENCY readout. 

In the four external mixing bands 12.4 to 26.5 GHz, 21 to 44 GHz, 31 to 71 GHz, and 53 to 1 15 GHz, the tuning 
accuracy is checked by measuring the frequency of the 1st LO output and calculating what the center frequency 
readout should be using the tuning equation F = nLO ± IF. 

NOTE 

The HP 8350A Sweep Oscillator may be substituted for the HP 8620C in this 
procedure. 

EQUIPMENT; 



Sweep Oscillator/RF Plug-in HP 8620C/86290A-H08 

Frequency Counter : HP 5342A, Opt. 005 

Comb Generator HP 8406A 

Power Splitter HP 1 1667A, Opt. 002 

10-dB Attenuator HP 8491B, Opt. 010 

Cable Assembly HP 8120-1578 

Cable Assembly, RG-214/U with Type N Connectors (2 required) HP 1 1 500A 

Adapter, APC-7 to Type N (f) (2 required) HP 1 1 524A 

Adapter, Type N (m) to Type N (m) HP 1250-0778 

Adapter, Type N Plug to SMA Jack HP 1250-1250 
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CONFIGURATION B 



SPECTRUM ANALYZER 



FREQUENCY COUNTER 




Figure 4-1. Tuning Accuracy Test Setup 
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4-10. TUNDNG ACCURACY (Cont’d) 

PROCEDURE: 



.01 to 4.1 GHz {Internal Mixing) 



1 . With normal (green) settings, set spectrum analyzer controls as follows: 



TRACE A 

TRACED 

FREQUENCY BAND GHz . 

INPUT ATTEN 

REF LEVEL dBm 

REFERENCE LEVEL FINE 

RESOLUTION BW 

FREQUENCY SPAN/DIV . 
MIXING MODE 



WRITE 

STORE BLANK 

01 - 1.8 

10 dB 



-10 



0 

Coupled (pushed in) 

IMHz 

INT 



2. Connect 100 MHz CAL OUTPUT signal to INPUT SOU connector of spectrum analyzer and center signal 
on CRT with TUNING control. 



3 . Adjust FREQ CAL screwdriver adjustment to indicate 0. 100 GHz on FREQUENCY GHz readout . 

4. Connect equipment as shown in Configuration A of Figure 4-1. Comb generator is connected to INPUT 
SOU connector of spectrum analyzer. 

5. Set comb generator for 10 MHz comb output. Adjust TUNING control for an indication of 0.010 on 
FREQUENCY GHz readout. 

6. Use TUNING control to set 10 MHz comb tooth on center graticule line. FREQUENCY GHz readout 
should indicate: 

Min. Actual Max. 

O.OOSGHz 0.01 S GHz 

7. Set comb generator for 100 MHz comb output. Adjust TUNING control for an indication of 1.000 on 
FREQUENCY QIJz readout. 

8. Use TUNING control to set 1.0 GHz comb tooth on center graticule line. FREQUENCY GHz readout 
should indicate: 



Min. Actual Max. 

.099S GHz 1 .OOS GHz 

9. Adjust TUNING control for an indication of 1 . 800 on FREQUENCY GHz readout. 

10. Set 1 .8 GHz comb tooth on center graticule line. FREQUENCY GHz readout should indicate: 

Min. Actual Max. 



d-4 



1.79S GHz 



1.80S GHz 
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4-10. TUNING ACCU RACY (Cont’d) 

11. Set FREQUENCY BAND GHz to 1.7 -4.1. Adjust TUNING control for an indication of I. 7 OO on 
FREQUENCY GHz readout. (Pull for rapid tuning.) 



12 . 



Use TUNING control to set 1.7 GHz comb tooth on center graticule line. FREQUENCY GHz readout 
should indicate: 

Min. Actual Max. 



1.695 GHz 1.705 GHz 

13. Adjust TUNING control for an indication of 3.000 on FREQUENCY GHz readout. Use TUNING con- 
trol to set 3.0 GHz comb tooth on center graticule line. FREQUENCY GHz readout should indicate: 

Min. Actual Max. 



2.294 GHz 3.006 GHz 

14. Adjust TUNING control for an indication of 4.100 on FREQUENCY GHz readout. Use TUNING con- 
trol to set 4. 1 GHz comb tooth on center graticule line. FREQUENCY GHz readout should indicate: 

Min. Actual Max. 



4.092 GHz 4.108 GHz 

3.8 to 22 GHz (internal Mixing) 

15. Disconnect comb generator from spectrum analyzer input. Connect sweep oscillator and frequency 
counter as shown in Configuration A of Figure 4-1 . 

16. Check tuning accuracy at frequencies listed in Table 4-2. Use the frequency counter to set each frequency. 
Adjust TUNING control to position signal on center graticule line. Indication on FREQUENCY GHz 
digital readout must be within the test limits given in Table 4-2. 



Table 4-2. Tuning Accuracy Test Limits, 3.8 to 22 GHz Bands 



1 spectrum Analyzer 


RF Source 


FREQUENCY GHz 


FREQUENCY 
BAND GHz 


FREQUENCY 

SPAN/DIV 

(MHz) 


FREQUENCY 

(GHz)* 


Digital 1 
Test 


Readout 

Limits 


Min. 


Max. 


3.8 -8.5 


1 


3.800 


3.792 


3.808 


3.8 -8.5 


1 


6.000 


5.988 


6.012 


3.8 -8.5 


1 


8.500 


8.483 


8.517 


5.8 - 12.9 


1 


5.800 


5.788 


5.812 


5.8 - 12.9 


1 


8.000 


7.984 


8.016 


5.8 - 12.9 


1 


12-900 


12.874 


12.926 


8.5 - 18 


1 


8.500 


8.483 


8.517 


8.5 - 18 


1 


12.500 


12.475 


12.525 


8.5 - 18 


1 


18.000 


17.964 


18.036 


10.5-22 


1 


10.500 


10.479 


10.521 


10.5 - 22 


1 


16.500 


16.467 


16.533 


10.5 - 22 


1 


22.000** 


21.956 


22.044 



*Frequency set to within ±.05%. 

**Use HP 8350A/83570A with appropriate adapters in place of 8620C/86290A, Configuration A of Figure 4-1. 
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12.4 to 115 GHz (External Mixing) 

17. Connect equipment as shown in Configuration B of Figure 4-1 . 

18. Set spectrum analyzer MIXING MODE to EXT and FREQUENCY BAND GHz to 12.4 - 26.5. 

19. Adjust spectrum analyzer TUNING control for FREQUENCY GHz readout of 12.4. 

20. Set FREQUENCY SPAN MODE to ZERO SPAN and set spectrum analyzer AUTO STABILIZER to 
ON. 



2 1 . Record frequency counter reading . 

Min. Actual 

2.009 GHz 

22. Set spectrum analyzer AUTO STABILIZER to OFF. 

23 . Adjust spectrum analyzer TUNING control for FREQUENCY GHz readout of 26. 5 . 

24. Set spectrum analyzer AUTO STABILIZER to ON. 

25 . Record frequency counter reading. 

Min. Actual 



Max. 

2.017 GHz 




Max. 



4.354 GHz 4.372 GHz 

26. Repeat the procedure of steps 19 through 25 for the FREQUENCY BAND GHz and FREQUENCY GHz 
readouts listed in Table 4-3 . Record the results. 



Table 4-3. Tuning Accuracy Test Limits, 12.4—115 GHz 



FREQUENCY BAND GHz 


FREQUENCY GHz Readout 


LO Frequency 


Harmonic Number 
(N) 


Frequency Range 


Min. 


Max. 


6 + 


12 . 4 - 26.5 


12.40 


2.009 


2.017 






26.50 


4.354 


4.372 


10 + 


21 . 0 - 44.0 


21.00 


2.064 


2.072 






44.00 


4.359 


4.377 


16 + 


33 . 0 - 71.0 


33.00 


2.038 


2.046 






71.00 


4.408 


4.426 


26 + 


53 . 0 - 115.0 


53.00 


2.022 


2.030 






115.0 


4.402 


4.420 
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4-11. SPAN WIDTH ACCURACY 

SPECIFICATION: 

The frequency error for any two points on the display for spans from 500 MHz/ division to 20 kHz/ division 
(unstabilized) is less than ± 5% of the indicated separation; for stabilized spans 100 kHz/division and less, the 
error is less than ±15%. 

DESCRIPTION: 

The 500 MHz per division and 200 MHz per division span widths are checked using a wide-band source and a 
frequency counter. The source is set to 7 GHz, and the spectrum analyzer is tuned to place the signal at the far 
left graticule line. The source is then tuned to 1 1 GHz, and the span error for 500 MHz per division is checked at 
the eighth graticule line. The 200 MHz per division span width accuracy is checked in the same manner. 

The span width accuracy from 100 MHz per division down to 1 kHz per division is tested using a comb 
generator. Wide span widths (100 MHz to .5 MHz/division) are checked by using the 100 MHz, 10 MHz, and 1 
MHz comb generator outputs. Narrow span widths (.2 MHz/division to 1 kHz/division) are checked by using 
the comb generator output modulated by a function generator. Since the comb generator produces frequency 
components separated by a precisely determined frequency interval, the resultant spectral lines displayed on the 
CRT are evenly spaced when no span error exists in the instrument. Thus, span error is the cumulative variance 
of distance among the spectral line intervals displayed across the CRT. The span error is determined by compar- 
ing the distance between the the eighth graticule line and the ninth spectral line. 

NOTE 



The HP 8350A Sweep Oscillator may be substituted for the HP 8620C in this 
procedure. 



EQUIPMENT: 

Sweep Oscillator /RF Plug-in 

Frequency Counter 

Comb Generator 

Function Generator 

10-dB Attenuator 



HP 8620C/86290A-H08 
.. HP 5342A, Opt. 005 

HP8406A 

HP3312A 

.. HP 8491 A, Opt. 010 



PROCEDURE: 



500 MHz and 200 MHz Per Division 



1 . With normal (green) settings, set spectrum analyzer controls as follows: 



TRACE A 

TRACE B 

FREQUENCY BAND GHz . 

INPUT ATTEN 

REF LEVEL dBm 

REFERENCE LEVEL FINE 

RESOLUTION BW 

FREQUENCY SPAN/DIV . 



WRITE 

STORE BLANK 



5.8-12.9 



10 dB 
-10 
... 0 



Coupled (pushed in) 
500 MHz 
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4-11. SPAN WIDTH ACCURACY(Cont’d) 



CONFIGURATION A 



SWEEP RF 

SPECTRUM ANALYZER OSCILLATOR PLUG-IN FREQUENCY COUNTER 




TEE 



CONFIGURATION B 



COMB 

GENERATOR 



SPECTRUM ANALYZER 



FUNCTION 

GENERATOR FREQUENCY COUNTER 




Figure 4-2. Span Width Accuracy Test Setup 



2. Connect equipment as shown in Configuration A of Figure 4-2. 

3. Set sweep oscillator for CW output, 6.0 to 12.4 GHz band, and tune for a frequency counter indication of 
7.000 ± .005 GHz. 

4. Adjust spectrum analyzer TUNING control to position signal at graticule reference line (far left) of display 
(about 9.5 on FREQUENCY GHz readout). 

5 . Tune sweep oscillator CW output for a frequency counter indication of 1 1 .000 ± .005 GHz. 
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4-11. SPAN WIDTH ACCURACY (Cont’d) 



6 . 



Measure error between signal peak and eighth graticule line. Error should not exceed ±0.4 division. (See 
Figure 4-3.) 




±0.4 

DIVISION 



CW 

SIGNAL 



EIGHTH 

GRATICULE 

LINE 




Figure 4-3. Span Width Accuracy Measurement, 500MHz and 200 MHz per Division 

7. Set spectrum analyzer FREQUENCY SPAN/DI V ccmtrolto 200 MHz. Set TUNING control for a FRE- 
QUENCY GHz readout of approximately 8 GHz. ^ 

8. Ibne sweep oscillator CW output for a frequency counter indication of 7.000 ± .005 GHz. Adjust spec- 
trum analyzer TUNING control to position signal at graticule reference line (far left) of display. 

9. TUne sweep oscillator CW output for a frequency counter indication of 8.600 ± .005 GHz. 

10. Measure error between signal peak and eighth graticule line. Error should not exceed ± 0.4 division. (See 
Figure 4-3.)' 

1 1 . Connect equipment as shown in Configuration B of Figure 4-2 without connecting function generator. Set 
comb generator for 100 MHz comb output. 

12. Set spectrum analyzer FREQUENCY BAND GHz to .01 - 1 .8, FREQUENCY SPAN/DIV control to 100 
MHz. Set TUNING control for a FREQUENCY readout of 0.800 GHz. 

13. Adjust spectrum analyzer TUNING control to position one spectral line (from comb generator) at grati- 
cule reference line (first graticule line at far left) of display. Measure error between ninth spectral line and 
eighth graticule line. Error should not exceed ± 0.4 division. (See Figure 4-4.) 

14. Set FREQUENCY SPAN/DIV to 50 MHz, Adjust TUNING control to position one spectral line (from 
comb generator) at graticule reference line (first graticule line at far left) of display. Measure error between 
fifth spectral line and eighth graticule line. Error should not exceed ± 0.4 division. 

15. Set comb generator for 10 MHz comb output. Set spectrum analyzer FREQUENCY SPAN/DIV to 20 
MHz and RESOLUTION BW to OPTIMUM. Adjust TUNING control to position one spectral line at 
graticule reference line. Measure error between seventeenth spectral line and eighth graticule line on dis- 
play. Error should not exceed ± 0.4 division. 
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4-11. SPAN WIDTH ACCURACY(Confd) 




EIGHTH GRATICULE LINE 



±0.4 DIV FOR SPANS 

100 MHz TO 20 kHz PER DIV 

(UNSTABfLIZED) 



±1.2 DIV FOR SPANS 

100 kHz PER DIV AND LESS 

(STABILIZED) 



NINTH SPECTRAL LINE 



Figure 4~4. Span Width Accuracy Measurement, 100 MHz per Division and Less 

16. Set FREQUENCY SPAN/DIV to 10 MHz. Adjust TUNING control to position one spectral line at 
graticule reference line. Measure error between ninth spectral line and eighth graticule line. Error should 
not exceed ± 0.4 division. 

17. Set FREQUENCY SPAN/DIV to 5 MHz. Adjust TUNING control to position one spectral line at grati- 
cule reference line. Measure error between fifth spectral line and eighth graticule line. Error should not 
exceed ±0.4 division. 

18. Set comb generator for 1 MHz comb output. Set spectrum analyzer FREQUENCY SPAN/DIV to 2 MHz 
and VIDEO FILTER to . 1 . Adjust TUNING control to position one spectral line at graticule reference 
line. Measure error between seventeenth spectral line and eighth graticule line. Error should not exceed 
±0.4 division. 

19. Set FREQUENCY SPAN/DIV to 1 MHz. Adjust TUNING control to position one spectral line at grati- 
cule reference line. Measure error between ninth spectral line and eighth graticule line.^Error should not 
exceed ±0.4 division. 

20. Set FREQUENCY SPAN/DIV to .5 MHz. Adjust TUNING control to position one spectral line at the 
graticule reference line. Measure error between fifth spectral line and eighth graticule Une. Error should 
not exceed ± 0.4 division. 

21. Set comb generator for 10 MHz comb output. Connect function generator output to modulate the comb 
generator. Set function generator to 200 ± 1 kHz and set output level control for a clean 200 kHz comb 
(approximately 1 volt) on the spectrum analyzer display. 

NOTE 

To accurately set the frequency of the function generator, disconnect the 
function generator output from the comb generator modulation input when- 
ever the frequency counter is used. 

22 . 
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Set spectrum analyzer FREQUENCY SPAN/DIV to .2 MHz. Adjust FINE tuning control to position one 
spectral line at graticule reference line. Measure error between ninth spectral line and eighth graticule line. 
Error should not exceed ±0.4 division. 
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4-11. SPAN WIDTH ACCURACY (Confd) 

100 kHz to 5 kHz Per Division 

23. Using procedure of steps 21 and 22, change spectrum analyzer FREQUENCY SPAN/DI V and function 
generator output frequency in accordance with Table 4-4. Adjust spectrum analyzer TUNING control to 
position one spectral line at graticule reference line. Measure the span error between ninth spectral line and 
eighth graticule line. 



NOTE 

It might be necessary to temporariiy disable the AUTO STABILIZER to tune 
the spectrum analyzer TUNING control for best comb presentation. 

NOTE 

It might be necessary to increase the function generator output to increase 
the numbpr of comb teeth present. 



Table 4-4. Narrow Span Width Error Measurements 



Spectrum Analyzer 


Function Generator 


Maximum Allowable Error (Division) 


FREQ SPAN/DIV 


RESOLUTION BW 


Output Frequency* 


Unstabilizeri 


Stabilized 


100 kHz 


OPTIMUM 


100 kHz 


±0.4 


±1.2 


50 kHz 


OPTIMUM 


50 kHz 


±0.4 


±1.2 


20 kHz 


OPTIMUM 


20 kHz 


±0.4 


±1.2 


10 kHz 


OPTIMUM 


10 kHz 




±1.2 


5 kHz 


OPTIMUM 


5 kHz 




±1.2 


♦Check function generator output frequency using an electronic counter. Frequency readout should be within 
±0.5% of desired audio frequency. 



2 kHz and 1 kHz Per Division 

24. Set spectrum analyzer AMPLITUDE SCALE to 5 dB, REF LEVEL dBm to — 40, and FREQUENCY 
SPAN/DIVto2kHz. 

25. Set function generator frequency to 4.00 ± .02 kHz. Adjust spectrum analyzer TUNING control to posi- 
tion one spectral line at graticule reference line. Set VIDEO FILTER to .03. Measure error between fifth 
spectral line and eighth graticule line. Error should not exceed ±1.2 divisions. Set VIDEO FILTER to 
OFF. 

26. Set spectrum analyzer FREQUENCY SPAN/DIV to 1 kHz. Set function generator frequency to 2.00 
± .02 kHz and adjust spectrum analyzer TUNING control to position one spectral line at graticule refer- 
ence line. Set VIDEO FILTER to .03. Measure error between fifth spectral line and eighth graticule line. 

- Error should not exceed ±1.2 divisions. 
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4-12. RESOLUTION BANDWIDTH ACCURACY 

SPECIFICATION: 

Individual resolution bandwidth 3-dB points: < ± 15% 

DESCRIPTION: 

Resolution bandwidth accuracy is measured in the linear mode to eliminate log amplifier errors. Since half 
power { - 3 dB below full-power level) is represented by a voltage ratio of 0.707:1, 5 horizontal divisions on the 
spectrum analyzer display represent half-power points for a bandwidth display of 7.1 vertical divisions. 



.07 (voltage ratio) 



Xdiv 
7.1 div 



X div = (7. 1 div) (0.707) = 5 div 

In the narrow bandwidths (10 kHz and below), a 321 .4 MHz signal (first IF) is injected by connecting the output 
of the signal generator to the external mixer port of the spectrum analyzer. This IF injection method provides 
the high degree of stability required when measuring narrow resolution bandwidths. 



SYNTHESIZED 

SPECTRUM ANALYZER SIGNAL GENERATOR 




Figure 4-5. Resolution Bandwidth Accuracy Test Setup 



EQUIPMENT: 

Synthesized Signal Generator HP 8662A 

PROCEDURE: 

1 . With normal setting (green), set spectrum analyzer controls as follows: 



TRACE A WRITE 

TRACED STOREBLANK 

FREQUENCY BAND GHz 01-1.8 

INPUT ATTEN 20 dB 

REF LEVEL dBm - 10 

REFERENCE LEVEL FINE 0 

^ RESOLUTION BW 3 MHz, Uncoupled 

" FREQUENCY SPAN MODE ZERO SPAN 

AMPLITUDE SCALE UN 

AUTO STABILIZER OFF 
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4-12. RESOLUTION BANDWIDTH ACCURACY (Confd) 

2. Set signal generator for an unmodulated 100 MHz output at approximately — 10 dBm. 

3. Adjust spectrum analyzer TUNING control to locate peak of 100 MHz signal on CRT. Reduce signal 
generator output if necessary. 

4. Adjust signal generator output level to position trace at 7. 1 divisions above graticule baseline. 

5 . Tune signal generator frequency until trace drops to 5 divisions above graticule baseline. Record frequency 
displayed on signal generator. 

MHz 

6. Tune signal generator frequency in direction opposite to that of step 5 until trace peaks (7.1 divisions) and 
then drops to 5 divisions above graticule baseline. Record frequency displayed on signal generator. 

MHz 

7. The difference between results of steps 5 and 6 is the measured resolution bandwidth at 3-dB points, 

Min. Actual Max. 

2.55 MHz 3.45 MHz 

8. Set RESOLUTION BW to 1 MHz. TUne signal generator to 100 MHz and repeat steps 3 through 7. 

Min. Actual Max. 

850 kHz 1.15 MHz 

9. Set RESOLUTION BW to 300 kHz. Time signal generator to 100 MHz and repeat steps 3 through 7. 

Min. Actual Max. 

255 kHz 345 kHz 

10. Set RESOLUTION BW to 100 kHz. Ihne signal generator to 100 MHz and repeat steps 3 through 7. 

Min. Actual Max. 

85 kHz 1 15 kHz 

11. Set RESOLUTION BW to 30 kHz. Tune signal generator to 100 MHz and increase frequency tuning 
resolution of signal generator to 100 Hz. Enable spectrum analyzer AUTO STABILIZER (push button 
out) and repeat steps 3 through 7. 

Min. Actual Max. 

25.5 kHz 34.5 kHz 



4-13 



Performance Tests 



Model 8569B 



PERFORMANCE TESTS 



4-12. RESOLUTION BANDWIDTH ACCURACY(Conrd) 

12. Set RESOLUTION BW to 10 kHz. Set EXT MIXING BIAS adjustment to zero. 

1 3 . Time signal generator to 321 .4 MHz. Connect signal generator output to spectrum analyzer EXT MIXING 
SMA connector. Press MIXING MODE EXT push button. 

* on- /■', /. y. 

14. Time signal generator to peak signal on CRT. Adjust output level to position trace at 7.1 divisions above 
graticule baseline. 

15. Time signal generator frequency until trace drops to 5 divisions above graticule baseline. Record frequency 
displayed on signal generator. 

MHz 

16. Tbne signal generator frequency in direction opposite to that of step 1 5 until trace peaks (7. 1 divisions) and 
then drops to 5 divisions above graticule baseline. Record frequency displayed on signal generator. 

MHz 

17. The difference between results of steps 15 and 16 is the measured resolution bandwidth at 3-dB points. 

Min. Actual Max. 

8.5 kHz 11.5 kHz 

18. Set spectrum analyzer RESOLUTION BW to 3 kHz and repeat steps 14 through 17. 

Min. Actual Max. 

2.55 kHz 3.45 kHz 



19. Set spectrum analyzer RESOLUTION BW to 1 kHz and repeat steps 14 through 17 with frequency tuning 
resolution on signal generator set to 10 Hz. 

Min. Actual Max. 

0.85 kHz 1.15 kHz 

NOTE 

The following steps do not apply to Option 002 instruments. 

20. Set spectrum analyzer RESOLUTION BW to .3 kHz and repeat steps 14 through 17 with frequency tuning 
resolution of sign^ generator set to 1 Hz. 

Min. Actual Max. 

255 Hz 345 Hz 

21 . Set spectrum analyzer RESOLUTION BW to . 1 kHz and repeat steps 14 through 17. 

Min. Actual Max. 

85 Hz 115 Hz 
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4-13. RESOLUTION BANDWIDTH SELECTIVITY 

SPECIFICATION: 

60-dB/3-dB bandwidth ratio: 

<15:1 for bandwidths 1 kHz to 3 MHz 
<11:1 for bandwidths .1 kHz to 1 kHz 

DESCRIPTION: 

The 60-dB bandwidth is measured for all resolution bandwidth settings (.1 kHz to 3 MHz). The 60-dB to 3-dB 
resolution bandwidth ratio (shape factor) is then computed by dividing the 3-dB bandwidth values, obtained in 
the Resolution Bandwidth Accuracy performance test, into the 60-dB bandwidth values for each resolution 
bandwidth setting. 



SYNTHESIZED 

SPECTRUM ANALYZER SIGNAL GENERATOR 




Figure 4-6. Resolution Bandwidth Selectivity Test Setup 



EQUIPMENT: 

Synthesized Signal Generator HP8662A 



NOTE 



For Option 002 instruments, omit procedures for the .1 kHz and .3 kHz band- 
widths. 

PROCEDURE: 




1 . With normal (green) settings, set spectrum analyzer controls as follows: 



TRACE A WRITE 

TRACER STORE BLANK 

MIXING MODE EXT 

INPUT ATTEN 20 dB 

REFLEVELdBm “10 

REFERENCE LEVEL FINE 0 

RESOLUTION BW 1 kHz, Uncoupled 

FREQUENCY SPAN MODE ZERO SPAN 

AMPLITUDE SCALE 10 dB LOG/DIV 

VIDEO FILTER 03 

EXT MIXING BIAS 0 
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413. RESOLUTION BANDWIDTH SELECTIVITY (Cont’d) 

2. Connect equipment as shown in Figure 4-6. Time signal generator to 321.4 MHz and set output level to 
approximately - 10 dBm. 

3. Set frequency tuning resolution of signal generator to 1 Hz and tune signal generator to peak signal on 
CRT. Adjust output level to position trace at top graticule line. 

4. Tune signal generator frequency until trace drops to two divisions above graticule baseline. Record fre- 
quency displayed on signal generator. 



MHz 

5. lUne si^al generator frequency in direction opposite to that of step 4 until trace peaks and then drops to 
two divisions above graticule baseline. Record frequency displayed on signal generator. 

MHz 

6. Calculate measured bandwidth at 60-dB points by taking difference between results of steps 4 and 5. 

7 . Record measured bandwidth (difference between results of steps 4 and 5). 

Hz (. 1 kHz BW) 

8. Set RESOLUTION BW to .3 kHz and repeat steps 3 through 6. 

Hz (.3 kHz BW) 

9. Set RESOLUTION BW to 1 kHz and repeat steps 3 through 6 with frequency tuning resolution of signal 
generator set to 10 Hz. 

10. Record measured bandwidth (difference between results of steps 4 and 5) . 

kHz (1 kHz BW) 

1 1 . Set RESOLUTION BW to 3 kHz and repeat steps 3 through 6. 

kHz (3 kHz BW) 

12. Set RESOLUTION BW to 10 kHz and repeat steps 3 through 6 with frequency tuning resolution of signal 

generator set to 100 Hz. ^ 



kHz (10 kHz BW) 

13. Connect signal generator output to spectrum analyzer INPUT 50D connector. Time signal generator to 100 
MHz and set output level to approximately 0 dB. 
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4 - 13 . 



RESOLUTION BANDWIDTH SELECTIVITY (Cont’d) 



14. Set spectrum analyzer FREQUENCY BAND GHz to .01 - 1.8, IWUT ATTEN to 10 dB^F 

dBm to 0, RESOLUTION BW to 30 kHz, and TUNING for an indication of 0.100 on FREQUENCY 
GHz readout (disable AUTO STABILIZER while using coarse TUNING). 



15. Time signal generator frequency to peak signal on CRT. Adjust output level to position trace at top 
graticule line. 



16. Tune signal generator frequency until trace drops to two divisions above graticule baseline. Record fre- 
quency displayed on signal generator. 



MHz 



17. 



Time signal generator frequency in direction opposite to that of step 16 until trace peaks and then drops to 
two divisions above graticule baseline. Record frequency displayed on signal generator. 

MHz 



18. Calculate measured bandwidth at 60-dB points by taking difference between results of steps 16 and 17. 

MHz (30 kHz BW) 




19. 



Set RESOLUTION BW to 100 kHz and repeat steps 15 through 18 with frequency tuning resolution of 
signal generator set to 1 kHz. 



MHz (100 kHz BW) 



20. Set RESOLUTION BW to 300 kHz and repeat steps 15 through 18. 

MHz (300 kHz BW) 

21 Set RESOLUTION BW to 1 MHz and repeat steps 15 through 18 with frequency tuning resolution of 
signal generator set to 10 kHz. 

MHz (1 MHz BW) 

22. Set RESOLUTION BW to 3 MHz and repeat steps 1 5 through 18. 

MHz (3 MHz BW) 

23. Record in Table 4-5 the measured 3-dB bandwidths from the Resolution Bandwidth Accuracy perform- 
ance test. 




\ 
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4-13. RESOLUTION BANDWIDTH SELECTIVITY (Cont’d) 

24. Record in Table 4-5 the 60-dB bandwidths measured in this procedure. 

25. Compute resolution bandwidth selectivity for each RESOLUTION BW setting, dividing the measured 60- 
dB bandwidth by the measured 3-dB bandwidth for each setting. Ratios should be less than 15:1 for 
RESOLUTION BW settings 3 MHz to 3 kHz and less than 1 1 : 1 for RESOLUTION BW settings 1 kHz to 
.1 kHz. 



Table 4-5. Resolution Bandwidth Selectivity 




4-18 




Model 8569B 



Performance Tests 



PERFORMANCE TESTS 




4-14. RESIDUAL FM 



SPECIFICATION: 



Total residual FM: 



Stabilized: <100 Hz p-p in 0. 1 second, .01 to 8.5 GHz 

Unstabilized: <10 kHz p-p in 0. 1 second, .01 to 4. 1 GHz (fundamental mixing) 



DESCRIPTION: 



A comb generator is used to supply a stable 1.8 GHz signal to the spectrum analyzer. The relationship between 
amplitude and frequency on the linear portion of the trace is determined for a given frequency span and 
resolution bandwidth. The residual FM is then slope detected by using the spectrum analyzer as a fixed-tuned 
receiver (ZERO SPAN). Using the determined relationship between amplitude and frequency, the test limits (in 
divisions) for the demodulated residual FM are determined. 




SPECTRUM ANALYZER 



COMB 

GENERATOR 




Figure 4-7. Residual FM Test Setup 



EQUIPMENT: 



Comb Generator 



HP8406A 



PROCEDURE: 




Stabilized 

1 . With normal (green) settings, set spectrum analyzer controls as follows: 

TRACE A 

TRACE 

FREQUENCY BAND GHz 

INPUT ATTEN 

REF LEVEL 

RESOLUTION BW 

^ FREQUENCY SPAN/DIV 

AMPLITUDE SCALE 

SWEEP TIME/DIV 

TUNING 



WRITE 

STORE BLANK 



. 01 - 1.8 
.. OdB 



-30 dBm 

Coupled (pushed in) 

2 MHz 

LIN 

1 SEC 

1.800 GHz 
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4-14. RESIDUAL FM (Cont’d) 

2. Connect comb generator output to spectrum analyzer INPUT as shown in Figure 4-7. Set comb generator 
for maximum output amplitude. 

NOTE 

With AUTO STABILIZER on (push button out), the coarse TUNING control 
(large knob) can be adjusted in very email increments to ‘fine tune’ the posi- 
tion of the signal displayed. If the signal disappears from the dispiay, set 
FREQUENCY SPAN/DiV to .2 MHz to locate the signal. 

3. Locate 1 .8 GHz comb tooth and center it on CRT. Uncouple FREQUENCY SPAN/DIV and RESOLU- 
TION BW controls and reduce FREQUENCY SPAN/DIV to 2 kHz keeping signal centered on CRT with 
FINE TUNING control. Reduce RESOLUTION BW to 1 kHz. 

4. Adjust REFERENCE LEVEL FINE control to place signal peak at top graticule line. Carefully adjust 
TUNING control so upward slope of signal intersects the center vertical graticule line one division down 
from the top as shown in Figure 4-8. 

5. Set TRACE A to STORE VIEW. Record the distance from the signal skirt at the horizontal center grati- 
cule line to the center vertical graticule line. (In Figure 4-8 the distance is 0.2 division.) 



Division 




Figure 4-8. Residual FM to AM Conversion Display 
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4-14. RESIDUAL FM (Cont’d) 



CTR 
REF - 


1.8007 GHz SPAN ZERO RES BW 1 kHz VF 

31 dBm LINEAR ATTEN 0 dB SWP . 1 sec/ 


.1 












r 























































































































































P-P 

RESIDUAL FM 
(PER 1 HORIZ. DIV.) 



Figure 4-9. Residual FM Display 
6. Calculate the test limit by using the following formula: 




X = 



S 

A X F 
k 



, where 



X = Test limit (peak to peak) in vertical divisions per 1 horizontal division 
S = Specification in Hz peak to peak -- 

A = Distance from signal skirt at horizontal center graticule line to vertical center graticule line 
k = A constant (3) representing linear portion of the trace in divisions 
F = Frequency span per division 
Test limit for a distance A of 0.2 division: 



X = 



100 * 

OJ X 2000 
3 



100 



= 0.067 X 2000 



= 0.75 



♦Use 200 for Option 002 instrument 
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4-14. RESIDUAL FM (Cont’d) 

7. Set TRACE A to WRITE. Press ZERO SPAN push button and adjust FINE TUNING control to place 
trace between center horizontal graticule line and seventh horizontal graticule line (linear portion of sig- 
nal). 

8. Set SWEEP TRIGGER to SINGLE. Press START/RESET push button to display one sweep as shown in 
Figure 4-9. Set TRACE A to STORE VIEW. The maximum peak-to-peak variation should not exceed the 
test limit calculated in step 6 for each horizontal division (since SWEEP TIME/DIV is . 1 SEC and residual 
FM is specified in a time interval of 0. 1 second). 

9. Repeat steps 1 through 8 with FREQUENCY BAND GHz set to 3.8 - 8.5 and TUNING to 8.5(X) GHz. In 
step 3, locate 8.5 GHz comb tooth. 

UnstabiVized 

10. Set TRACE A to WRITE, FREQUENCY BAND GHz to 0.1 - 1.8, FREQUENCY SPAN MODE to 
PER DIV, FREQUENCY SPAN/DIV to 10 kHz, and RESOLUTION BW to 30 kHz. Set SWEEP TRIG- 
GER to FREE RUN and AUTO STABILIZER to OFF (push button in). 

11. Locate 1.8 GHz comb tooth and center it on CRT. Turn AUTO STABILIZER on (push button out) to 
return to stabilized mode. 

12. Adjust REFERENCE LEVEL FINE control to place signal peak at top graticule line. Carefully adjust 
TUNING control so upward slope of signal intersects the center vertical graticule line one division down 
from the top as shown in Figure 4-8. Set TRACE A to STORE VIEW. 

13. Record the distance from the signal skirt at the center horizontal graticule line to the center vertical 
graticule line (should be approximately 1.3 divisions). 

Division 

14. Calculate the test limit using formula given in step 6. Use unstabilized specification (10 kHz) and 10 kHz 
FREQUENCY SPAN/DIV. 

15. Set TRACE A to WRITE and reposition signal, if necessary, as in step 12. Press AUTO STABILIZER to 
OFF (push button in for unstabilized mode). Press ZERO SPAN push button and adjust FINE TUNING 
control to place trace between center horizontal graticule line and seventh horizontal graticule line. 

16. Set SWEEP TRIGGER to SINGLE. Press START/RESET pushbutton to display one sweep as shown in 
Figure 4-9. The maximum peak-to-peak variation should not exceed the test limit calculated in step 14. 

(fii. Z.'i «>- d»S-fCM/vCjz_ .A. )■», ^ 

17. Repeat steps 10 through 16 with FREQUENCY BAND GHz set to 1.7-4.1 and TUNING to 4.100 GHz. 
In step 12, locate 4.1 GHz comb tooth. 
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4-15. NOISE SIDEBANDS 

SPECIFICATION: 



At least 75 dB down, greater than 30 kHz from center of CW signal when set to a 1 kHz RESOLUTION 
BANDWIDTH and 10 Hz (.01) VIDEO FILTER. 



DESCRIPTION: 

A comb generator is used to supply a stable 1.8 GHz signal to the spectrum analyzer. The analyzer RESOLU- 
TION BW is set to 1 kHz and the VIDEO FILTER is set to .01. The peak of the 1.8 GHz signal is set at 20 dB 
above the REFERENCE LEVEL graticule line to allow greater readability of the noise sidebands. The noise- 
associated sidebands and unwanted responses measured close to the signal must be more than 75 dB down 
(below - 50 graticule line), more than 30 khz from center of CW signal. 



SPECTRUM ANALYZER 





Figure 4~10. Noise Sidebands Test Setup 



EQUIPMENT: 

Comb Generator 



HP 8406A 



PROCEDURE: 



1 . 



With normal (green) settings, set spectrum aneilyzer controls as follows: 

TRACE A 

TRACER 

FREQUENCY BAND GHz 

INPUT ATTEN 

REF LEVEL dBm 

RESOLUTION BW 

FREQUENCY SPAN/DIV 

TUNING 




WRITE 

.. STORE BLANK 

01 - 1.8 

OdB 

-30 

Coupled (pushed in) 

2 MHz 

1.800 GHz 




2. Connect comb generator output to spectrum analyzer INPUT as shown in Figure 4-10. Set comb generator 
for 100 MHz comb and maximum output amplitude. 

3. Locate 1.8 GHz comb tooth and center it on CRT. Reduce FREQUENCY SPAN/DIV to 10 kHz keeping 
signal centered on CRT with FINE TUNING control. Turn on AUTO STABILIZER. 
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4-15. NOISE SIDEBANDS (Confd) 



4. Adjust REFERENCE LEVEL FINE control to place signal peak at top graticule line (REFERENCE 



5. Set REF LEVEL dBm control to - 50 to place signal peak 20 dB above REFERENCE LEVEL. 

6. Set SWEEP TRIGGER to SINGLE and VIDEO FILTER to .01. Press START/RESET push button to 
display a single sweep. 

7. Observe noise level at three divisions (30 kHz) and more on either side of CW signal. Noise sidebands 
should be greater than 75 dB below CW signal level. (The - 50 graticule line is 70 dB down.) 

NOTE 

Disconnect the comb generator from the INPUT SOD connector to verify that 
residual responses (at 30-kHz offset) do not interfere with the noise side- 
bands measurement, if a residual response is present at the 30-kHz offset, 
adjust the TUNING control for a center frequency of 1.700 GHz and repeat 
steps 1 through 7 with the new center frequency. 



4-24 




I 





\ 




Model 8569B 



Performance Tests 




PERFORMANCE TESTS 



4-16. RESIDUAL RESPONSES 

SPECIFICATION: 

Residual Responses (no signal present at input): With 0 dB input attenuation in fundamental mixing (0.01 to 4.1 
GHz): <—90 dBm 



DESCRIPTION: 

Residual responses are signals present on the display with no input to the analyzer. A reference level is selected 
that will allow the operator to see signals less than —90 dBm. The two fundamental mixing bands (.01 — 1.8 
GHz and 1.7 — 4.1 GHz) are slowly swept through their entire ranges in several incremental spans while the 
display is observed. Any residual responses that appear must be less than - 90 dBm. 

EQUIPMENT: 

50Q Termination HP 909A, Opt. 012 

PROCEDURE: 



1 . Connect 50-ohm termination to INPUT 50C port. 




2. With all normal (green) settings, set spectrum analyzer controls as follows: 



TRACE A.. WRITE 

TRACE B STORE BLANK 

FREQUENCY BAND GHz 01 - 1 8 

INPUT ATTEN OdB 

REF LEVEL dBm - 60 

REFERENCE LEVEL FINE '. 0 

RESOLUTION BW 10 kHz, Uncoupled 

FREQUENCY SPAN/DIV 10 MHz 

VIDEO FILTER 1 

SWEEP TRIGGER SINGLE 

TUNING 0.060 GHz 



3. Press START/RESET push button to display a single sweep. Any residual responses must be less than 
— 90 dBm (below the — 30 graticule line). 

4. Adjust TUNING control for an indication of 0.150 on FREQUENCY GHz readout. Press START/ 
RESET push button and check for residual responses. 

5. Continue tuning spectrum analyzer in 100 MHz increments (0.250 GHz, 0.350 GHz, and so on) up to 
1.750 GHz. Press START/RESET push button and check for residual responses at each frequency. 

6. Set RESOLUTION BW to 3 kHz. Leave FREQUENCY SPAN/DIV set to 10 MHz. Set SWEEP TIME/ 
DIV to 5 SEC and press 1.7 -4.1 FREQUENCY BAND GHz push button. Adjust TUNING control for 
an indication of 1.750 on FREQUENCY GHz readout. 

7. Press START/RESET push button emd check for residual responses, Chah}:'- < 

8. Tune spectrum analyzer in 100 MHz increments (1.850 GHz, 1.950 GHz, and so bn) up to 4.050 GHz. 
Check for residual responses at each frequency. 
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4-17. AVERAGE NOISE LEVEL 

SPECIFICATION: 

Maximum average noise level with 1 kHz resolution bandwidth, 0 dB input attenuation, and the video filter set 
to NOISE AVG position, is given in Table 4-6. 



Table 4-6. Average Noise Level Specifications 



FREQUENCY 
BAND GHz 


First 

IF (MHz) 


Harmonic 

Mode 


Average Noise Level 


dBm 


dBuV 


.01-1.8 


2050 


1- 


-113 


-6 


1. 7-4.1 


321.4 


1- 


-110 


-3 


3. 8-8. 5 


321.4 


2- 


-107 


0 


5.8-12.9 


321.4 


3- 


-100 


+7 


8.5-18 


321.4 


4+ 


-95 


+12 


10.5-22 


321.4 


5+ 


-90 


+17 


12.4-26.5 


321.4 


6+ 


-104 


+3 


21-44 


321.4 


10+ 


-104 


+3 


33-71 


321.4 


16+ 


-104 


+3 


53-115 


321.4 


26+ 


-104 


+3 



DESCRIPTION: 

Average noise level is checked in all frequency bands. The maximum noise level of each frequency band is 
located with FREQUENCY SPAN MODE set to FULL BAND. The maximum noise level is isolated, and 
maximum average noise is observed for each frequency band. In the external mixing bands, this test assumes 
that offset and gain adjustments have been adjusted for a 30-dB mixer conversion loss. 

PROCEDURE: 

1 . With normal (green) settings, set spectrum analyzer controls as follows: 



TRACE A WRITE 

TRACER STORE BLANK 

FREQUENCY BAND GHz 01-18 

INPUT ATTEN OdB 

REF LEVEL dBm -60 

REFERENCE LEVEL FINE -12 

RESOLUTION BW 1 kHz, Uncoupled 

FREQUENCY SPAN MODE FULL BAND 



2. Observe sweep in FULL BAND. Using TUNING control, tune marker to point of highest noise level. (A 
typical trace is shown in Figure 4-11.) 



NOTE 

Do not tune marker beyond band edge. 
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4-17. AVERAGE NOISE LEVEL (Cont’d) 



3. Set FREQUENCY SPAN MODE to ZERO SPAN and VIDEO FILTER to NOISE AVG. Set TRACE A 
to STORE VIEW and measure noise level. Record results in Table 4-7. 

4. Set FREQUENCY BAND GHz to 1 .7 - 4. 1 . Set TRACE A to WRITE, FREQUENCY SPAN MODE to 
FULL BAND, and REF LEVEL dBm to place noise peaks near top of display. Locate and measure 
maximum average noise level as in steps 1 and 2. Measure and record average noise level for each succes- 
sive FREQUENCY BAND GHz setting. 





Figure 4-11. Average Noise Level Measurement, 3.8— 8.5 GHz 



Table 4-7. Average Noise Level 



FREQUENCY 
BAND GHz 

— 


First 

IF (MHz) 


Harmonic 

Mode 


Average Noise Level 


Maximum 


Actual 


dBm 


dBjuV 


b 

r 

bo 


2050 


1- 


-113 


-6 




1.7^.1 


321.4 


1- 


-110 


-3 




bo 

1 

oo 


321.4 


2- 


-107 


0 




5.8-12.9 


321.4 


3- 


-100 


+7 




8.5-18 


321.4 


4+ 


-95 


+12 




10.5-22 


321.4 


5+ 


-90 


+17 




12.4-26.5 


321.4 


6+ 


-104 


+3 




21-44 


321.4 


10^■ 


-104 


+3 




33-71 


321.4 


16+ 


-104 


+3 




53-115 


321.4 


26+ 


-104 


+3 
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4-18. REFERENCE LEVEL VARIATION 

SPECIFICATION: 



Reference level variation (Input Attenuator at 0 dB): 

10 dB steps, + 20T to + 30°C: 

— 10 to “ 70 dBm: < ± 0.5 dB sCc. OH-AMGr*- 3 
-lOto -100dBm:<±l.QdB 

Vernier (0 to - 12 dB, continuous): 

Maximum error < ± 0.5 dB, when read from Reference Level Fine control. 



DESCRIPTION: 



The reference level variation is tested by checking the IF gain steps in 1 dB per division log and in linear scale. 
Specially calibrated step attenuators (355 C/D, Option H80) are used to check the 10-dB steps and the vernier 
(REFERENCE LEVEL FINE control). 



SPECTRUM ANALYZER 





355D 

OPTH80 

lOdB/STEP 



STEP 

ATTENUATORS 





355C 
OPT H80 
1 dB/STEP 









SYNTHESIZED 
SIGNAL GENERATOR 




■ O Q O 


■ . . . □ □□□ 


_ D D cr 


□ mm □□□ a □□ 


■ S S D 


0 ■■ n □□□ a 


■ o □ o 


0 ■■ U □□□ O O 




□ H DDDo 







RF OUTPUT 



ADAPTER □ 






Figure 4-12. Reference Level Variation Test Setup 



EQUIPMENT: 



Synthesized Signal Generator HP 8662A 

Step Attenuator (1 dB/Step) HP 355C, Opt. H80 

Step Attenuator (10 dB/Step) HP 355D, Opt. H80 

Adapter, Type N (m) to BNC (f) (2 required) HP 1250-0780 



\ 
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4-18. REFERENCE LEVEL VARIATION (Confd) 

PROCEDURE: 



1 . With normal (green) settings, set spectrum analyzer controls as follows: 

g 



TRACE A 

TRACE B 

FREQUENCY BAND GHz . 

INPUT ATTEN 

REF LEVEL dBm 

REFERENCE LEVEL FINE 

RESOLUTION BW 

FREQUENCY SPAN/DIV . 

TUNING 

AUTO STABILIZER 



WRITE 

.. STORE BLANK 

01 - 1.8 

OdB 

-10 

0 

Coupled (pushed in) 

IMHz 

0.090 GHz 

On 



2. Set signal generator for an unmodulated 90 MHz output at approximately — 10 dBm. 

Reference Level Variation (10-dB Steps) in Log Mode 



3. Connect equipment as shown in Figure 4-12 using 10-dB step attenuator. Set step attenuator at 0 dB and 
adjust spectrum analyzer TUNING control to center signal on CRT. 

4. Adjust signal generator output level to place peak of trace at top graticule line. Set spectrum analyzer 
AMPLITUDE SCALE to IJB. Set FREQUENCY SPAN MODE to ZERO SPAN, RESOLUTION BW 
to 400 kHz, and VIDEO FILTER to NOISE AVG. Adjust TUNING control to peak signal on CRT. 

5. Keeping signal peaked on CRT with FINE tuning control, reduce RESOLUTION BW to 1 kHz. Adjust 
signal generator output level until peak of trace is at sixth division (from bottom graticule line). Set REF 
LEVEL dBm control and step attenuator to settings indicated in Table 4-8. (Use FINE tuning control to 
keep signal peaked.) Record deviation from sixth division reference for each setting. 

6. To compute corrected deviation, add step attenuator error to deviation from sixth division for each setting. 

Corrected ckviation should not exceed +0.5 dB or -0.5 dB from -10 to -?0-dBm, and should not 
exceed + \MdB or - l.^dB from - lOto - 100 dBm. ^ , 

- Co r r€.c4-ec’i i CTvV. CV. UjiII '1^ ^ 

Reference Level Variation (10-dB Steps) in Linear Mode 

7. Set spectrum analyzer AMPLITUDE SCALE to LIN. Set REF LEVEL dBm control to - 10 and set step 
attenuator to 0 dB. 

8. Adjust signal generator output level and spectrum analyzer FINE tuning control until peak of trace is at 
sixth division. Set spectrum analyzer REF LEVEL dBm control and step attenuator to settings indicated in 
Table 4-9. (Use FINE tuning control to peak signal.) Record deviation from sixth division reference for 
each setting. 

9. Using Table 4-10, convert deviation from sixth division in LIN to deviation from sixth division in dB for 
each setting. Record dB values in Table 4-8. 
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4-18. REFERENCE LEVEL VARIATION (Cont'd) 

Table 4-8. Reference Level Variation (10 dB Steps) in Log Mode 



REF 

LEVEL 

Setting 

(dBm) 


Step 

Attenuator 

Setting 

(dB) 


-10 


0 


-20 


10 


-30 


20 


-40 


30 


-50 


40 


-60 


50 


-70 


60 


-80 


70 


-90 


80 


-100 


90 



Deviation 


Step Attenuator 


Corrected 


from 6th 


Error 


Deviation 


Division 


(Calibration)* 


(dB) 


(dB) 


(dB) 




0 (Ref.) 


Ref. 


0 (Ref.) 




♦Attenuations > dial settings are positive (+). Attenuations < dial settings are negative (-). For example 9.99 dB 
calibration for a 10 dB attenuator setting represents an error of -0.01 dB. 




Table 4-9. Reference Level Variation ( 10 dB Steps) in Linear Mode 



Step 

Attenuator 

Setting 

(dB) 



Deviation 
from 6th 
Division 
in Linear Mode 
(div.) 


Deviation 
from 6th 
Division 
indB* 


Step 

Attenuator 

Error 

(Calibration)** 

(dB) 


Corrected 

Deviation 

(dB) 


0 (Ref.) 


0 (Ref.) 


Ref. 


0 (Ref.) 




♦Use Table 4-9 to convert deviation in linear mode to deviation in dB. 

♦♦Attenuations >dial settings are positive (+). Attenuations < dial settings are negative(— ). 
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4-18. REFERENCE LEVEL VARIATION (Cont’d) 

10. To compute corrected deviation, add step attenuator error to deviation sixth division in dB. Cor- 
rected deviation should not exceed +0.5 dB or -0.5 dB from - 10 to --WclBm, and should not exceed 

+T:B^B or - 1.1MB from - 10 to - 100 dBm. sen- 
f\5 



Table 4-10. Conversions from Deviation in Linear Mode to Deviation in dB 



POSITIVE DEVIATIONS 


NEGATIVE DEVIATIONS 


(Above 6th division 


(Below 6th division 


from graticule baseline) 


from graticule baseline) 


Linear 


fIR 


Linear 


HR 


(divisions) 


□ o 


(divisions) 




0 


0 


0 


0 


+ .1 


+0.14 


- .1 




+ .2 


+0.28 


- .2 




+ .3 


+0.42 


- .3 


-0.45 


+ .4 


+0.56 


- .4 


-0.60 


+ .5 


+0.70 


- .5 


-0.76 


+ .6 


+0.83 


- .6 


-0.92 


+ .7 


+0.96 


- .7 


-1.08 


+ .8 


+1.09 


- .8 


-1.24 


+ .9 


+1.21 


- .9 


-1.41 


+1.0 


+1.34 


-1.0 


-1.58 


+1.1 


+1.46 


-1.1 


-1.76 


+1.2 


+1.58 


-1.2 


-1.94 


+1.3 


+1.70 






+1.4 


+1.82 






+1.5 


+1.94 







Reference Level Fine (Vernier) Variation 

11. Replace 10-dB step attenuator with 1-dB step attenuator. Set step attenuator to 0 dB. Set spectrum ana- 
lyzer REF LEVEL dBm control to - 10, REFERENCE LEVEL FINE to 0, AMPLITUDE SCALE to 1 
dB, and RESOLUTION BW to 10 kHz. 
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4-18. REFERENCE LEVEL VARIATION (Cont’d) 

12. Adjust signal generator output level and spectrum analyzer FINE tuning control until peak of trace is at 
sixth division. Set step attenuator and REFERENCE LEVEL FINE control to settings indicated in Table 
4-1 1 . (Use FINE tuning control to peak signal.) Record deviation from sixth division for each setting. 

13. To compute corrected deviation, add step attenuator error to deviation from sixth division for each setting. 

Corrected deviation should not exceed + 0.5 dB or - 0.5 dB. 



Table 4-11. Reference Level Fine (Vernier) Variation 



REF 


Step 




Step Attenuator 




LEVEL 


Attenuator 


Deviation from 


Error (Cali- 


Corrected 


FINE 


Setting 


6th Division 


bration)* 


Deviation 


Setting 


(dB) 


(dB) 


(dB) 


(dB) 


0 


0 


0 (Ref.) 


Ref. 


0(Ref.) 




1 








-2 


2 








-3 


3 








-4 


4 








-5 


5 








-6 


6 








-7 


7 








-8 


g 








-9 


9 








-10 


10 








-11 


11 








-12 


12 


















♦Attenuations >dial settings are positive (+). Attenuations <dial settings are negative (-). 
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4-19. GAIN COMPRESSION 

SPECIFICATION: 

<1 dB for - 7 dBm input level with 0 dB attenuation 
DESCRIPTION: 



Gain compression is checked by changing the input signal from 10 dB less than the maximum input setting to 
the level of the maximum input setting. The signal will compress (indicate less than a 10 dB change in signal 
level). The amount of compression must be less than 1 dB. 



EQUIPMENT: 



Signal Generator 
Power Meter . . . 
Power Sensor . . 
Power Splitter . 



HP 8640B, Opt. 001 

HP435B 

HP8481A 

HP 11667A, Opt. 002 



SPECTRUM ANALYZER 



SIGNAL GENERATOR 



POWER 

METER 




INPUT 

son 



liiiii ^ 




9 






p 



RF 

OUTPUT 



POWER 




Figure 4-13. Gain Compression Test Setup 



PROCEDURE: 



1 . Set normal (green) settings, except as indicated, and other spectrum analyzer controls as follows: 




TRACE A 

TRACE B 

FREQUENCY BAND GHz . 

INPUT ATTEN 

REF LEVEL dBm 

REFERENCE LEVEL FINE 

RESOLUTION BW 

FREQUENCY SPAN/DIV . 
TUNING 



.. STORE BLANK 
. . STORE BLANK 

01 - 1.8 

10 dB 

-10 

-10 

Coupled (pushed in) 

2 MHz 

0.100 GHz 
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4-19. GAIN COMPRESSION (Confd) 

2. Set signal generator for an unmodulated 100 MHz output of - 17 dBm at spectrum analyzer input (and at 
power meter). Adjust spectrum analyzer TUNING control to center signal on CRT. 

3. Set FREQUENCY SPAN/DIV to 100 kHz keeping signal centered with FINE TUNING control. Pull to 
uncouple and set RESOLUTION BW to 300 kHz. 

4. Set AMPLITUDE SCALE to 2 dB. Center signal on CRT and adjust REFERENCE LEVEL FINE 
control to place peak of signal at convenient horizontal graticule line. 

5. Set output of signal generator to - 7 dBm at spectrum analyzer input. Set REF LEVEL dBm to 0. Record 
deviation from reference established in step 4. This is the step-gain error. (Values above the reference line 
are positive; values below are negative.) 



6. Set signal generator output to - 17 dBm as measured with power meter. Set spectrum analyzer INPUT 
ATTEN to 0 dB, REF LEVEL dBm to - 20, and REFERENCE LEVEL FINE to 0. Adjust VERT POSN 
and REF LEVEL CAL to place peak of signal at a convenient horizontal graticule line. 

7. Set signal generator output to -7 dBm at spectrum analyzer and REF LEVEL dBm to - 10. Record 
deviation from reference set in step 6. 



8. To calculate gain compression, algebraically subtract step-gain error (step 5) from deviation recorded in 
step 7. Gain compression should be less than 1 dB. 

9. Re-calibrate REF LEVEL CAL screwdriver adjustment P os , 



/ 



/ 
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4-20. INPUT ATTENUATOR ACCURACY 

SPECIFICATION: 



Input Attenuator (at preselector input, 70 dB range in 10 dB steps): 

Step size variation (for steps from 0 to 60 dB): 

0 to 60 dB, 0.01 to 18 GHz: < ± 1 .0 dB 
0 to 40 dB, 0.01 to 22 GHz: < ± 1 .5 dB 

Maximum cumulative error: 

0 to 60 dB, 0.01 to 18 GHz: < ± 2.4 dB 
0 to 40 dB, 0.01 to 22 GHz: < ± 2.5 dB 

DESCRIPTION: 

The input attenuator accuracy is tested at 100 MHz using RF substitution (external, calibrated attenuator). The 
accuracy is also checked at 18GHz and 22 GHz using IF substitution. The IF gain reference level variation, 
previously recorded in Table 4aP, is taken into account when measuring attenuator accuracy at 18 GHz and 22 
GHz. Ar-& 




SPECTRUM ANALYZER 







INPUT son 



lOdB 

ATTENUATOR 



STEP 

ATTENUATOR 
(3550 OPT H80) 



1 



(i) 



AOAPTER ! 

> M < 



SWEEP RF 

OSCILLATOR PLUG-IN 









oo =o o| 


.. 0 0 



RF 

OUTPUT 






Figure 4-14. Input Attenuator Accuracy Test Setup 



NOTE 

The HP 8350A Sweep Oscillator may be substituted for the HP 8620C in this 
procedure. 
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4-20. INPUT ATTENUATOR ACCU RACY (Cont’d) 

EQUIPMENT: 

HP 8620C/86290A-H08 
.. HP 355D, Opt. H80 
.. HP8491B,Opt.010 
HP 1250-0077 

PROCEDURE: 



Sweep Oscillator/RF Plug-in . . 
Step Attenuator (10 dB/step) . , 

10 dB Attenuator 

Adapter, Type N (f) to BNC (m) 



1 . With normal (green) settings, set spectrum analyzer controls as follows: 



TRACE A 

TRACE B 

FREQUENCY BAND GHz 

INPUT ATTEN 

REF LEVEL dBm 

RESOLUTION BW 

FREQUENCY SPAN/DIV 

TUNING 

AUTO STABILIZER 



WRITE 

.. STORE BLANK 

01 - 1.8 

60 dB 

-10 

Coupled (pushed in) 

2 MHz 

0.100 GHz 

On (out) 



2. Connect equipment as shown in Figure 4-14 using CAL OUTPUT signal through 10-dB attenuator and 
10-dB step attenuator. Set step attenuator to 0 dB. Adjust spectrum analyzer TUNING control to eeii'ier 
signal on CRT. 

3. Pull to uncouple and set FREQUENCY SPAN/DIV to 10 kHz keeping signal centered with FINE TUN- 
ING control. Set RESOLUTION BW to 10 kHz. 



4. Set AMPLITUDE SCALE to 1 dB (LOG/DIV) and set VIDEO FILTER to .01. Adjust REFERENCE 
LEVEL FINE control to place peak of signal at sixth division (from bottom graticule line). 

5. Set both INPUT ATTEN of spectrum analyzer (push in to set) and 10-dB step attenuator to settings 
indicated in Table 4-12. Record deviation from sixth division for each setting. 

NOTE 



The reference level changes by 10 dB for every 10-dB change in INPUT 
ATTEN. Do not change the reference level back to the original setting after 
changing the INPUT ATTEN. 

6. To compute the corrected deviation, add the step attenuator error to the deviation from 6th division for 
each setting. The corrected deviation should not exceed ± 1.0 dB between any two adjacent settings of the 
input attenuator. 

7. Record the maximum positive and maximum negative corrected deviation values computed in Table 4-12. 
The difference between these two vzilues (total deviation) should not exceed ±2.4 dB. 



dB Max Positive Corrected Deviation 

dB Max Negative Corrected Deviation 

dB Maximum Cumulative Error (Total Deviation 
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4-20. INPUT ATTENUATOR ACCURACY (Confd) 



Table 4-12, Input Attenuator Accuracy, 100 MHz 



IWPUT ATTEI\I 


Step Attenuator 


Deviation from 


Step Attenuator 


IWPUT ATTEIM 


Setting 


Setting 


6th Division 


Error 


Corrected Deviation 


(dB) 


(dB) 


(dB) 


(Calibration)* 


(dB) 


60 


0 


0 (Ref.) 


Ref. 


0 (Ref.) 


50 


10 








40 


20 








30 


30 








20 


40 








10 


50 








0 


60 


















* Attenuations > dial settings are positive (+). Attenuations < dial settings are negative (— ). For example, 9.9 dB 


calibration for a 10 dB attenuator setting represents an error of -0.0 1 dB. 





u>e 

8. Disconnect step attenuator from spectrum analyzer input and connect sweep oscillator output through 10 
dB attenuator as shown in Figure 4-14. 

9. Set spectrum analyzer to normal (green) settings (except for TRACE B, which remains in STORE BLANK 
throughout procedure). Set INPUT ATTEN to 0 dB and set REF LEVEL dBm to -10. Set FRE- 

— - QLENCY BAND GHz to 8.5-18. set FREQUENCY SPAN/DIV (uncoupled) to 2 MHz, RESOLU- 
TION BW to 3 MHz, and adjust TUNING control for an indication of 18.000 on FREQUENCY GHz 
readout. c 

10. Set sweep oscillator for a 18.0 GHz CW signal with maximum internally leveled output power. Adjust CW 
and CW vernier controls of sweep oscillator to center signal on CRT display. 

11. Set AMPLITUDE SCALE to 1 dB (LOG/DI V) and adjust REFERENCE LEVEL FINE control to place 
peak of signal at sixth division (from bottom graticule line). Reduce sweep oscillator power if necessary. 

12. Press ZERO SPAN push button and set VIDEO FILTER to NOISE AVG. Adjust FINE TUNING control 
to peak trace on CRT display, and adjust REFERENCE LEVEL FINE control to place trace at sixth 
division. 

13. Set INPUT ATTEN to 10 dB and return REF LEVEL dBm to - 10. Do not adjust REFERENCE LEVEL 
FINE control. 

14. Adjust FINE TUNING control to peak trace and record deviation from 6th division in Table 4-12. 

15. Set INPUT ATTEN to 20 dB and return REF LEVEL dBm to — 10. Do not adjust REFERENCE LEVEL 
FINE control. Repeat step 14. 

16. Set INPUT ATTEN to 30 dB and return REF LEVEL dBm to - 10. Do not adjust REFERENCE LEVEL 
FINE control. Repeat step 14. 

_ 17. Remove 10 dB attenuator and connect cable from sweep oscillator output directly to analyzer input. Set 

, REF LEVEL dBm to 0. Adjust FINE TUNING control to peak trace and adjust REFERENCE LEVEL 

FINE control to place trace at deviation recorded for 30 dB INPUT ATTEN setting. 
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4-20. INPUT ATTENUATOR ACCURACY (Cont’d) 

18. Set INPUT ATTEN to 40 dB and return REF LEVEL dBm to 0. Do not adjust REFERENCE LEVEL 
FINE control. Repeat step 14. 

19. Set INPUT ATTEN to 50 dB and return REF LEVEL dBm to 0. Do not adjust REFERENCE LEVEL 
FINE control. Repeat step 14. 

20. Set INPUT ATTEN to 60 dB and return REF LEVEL dBm to 0. Do not adjust REFERENCE LEVEL 
FINE control. Repeat step 14. 



Table 4-13. Input Attenuator Accuracy , 18 GHz 



IWPUT ATTEN 
Setting 
(dB) 


Deviation from 
6th Division 
(dB) 


REF LEVEL 
Corrected Deviation* 
(dB) 


INPUT ATTEN 
Corrected Deviation 
(dB) 


0 

10 

20 

30 

40 

50 

60 


0(Ref.) 


0(Ref.) (-10) 

_ r-20) 


0 (Ref.) 




r-30^ 






r-40^ 






r-401 






t-50^ 






r~60^ 




1 






& 

*From Table 4-1. 



21. Record in Table 4-13 the REF LEVEL corrected deviation from Table 4-8. (Note that REF LEVEL 
corrected deviation for INPUT ATTEN settings of 30 dB and 40 dB are the same.) 

22. To compute corrected deviation, subtract REF LEVEL corrected deviation from deviation from sixth 
division for each setting (see Table 4-14). Corrected deviation should not exceed ± 1 .0 dB between any two 
adjacent settings of input attenuator. 



Table 4-14. Input Attenuator Accuracy, 22 GHz 



INPUT ATTEN 
Setting 
(dB) 


Deviation from 
6th Division 
(dB) 


REF LEVEL 
Corrected Deviation* 
(dB) 


INPUT ATTEN 
Corrected Deviation 
(dB) 


0 

10 


0 (Ref.) 


0 (Ref.) 


(-10) 

(-20) 

(-30) 

(-40) 

(-50) 


0 (Ref.) 


20 








30 








40 














8 

*From Table 4-1. 
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4-20. INPUT ATTENUATOR ACCURACY (Cont’d) 

23. Record the maximum positive and maximum negative corrected deviation values computed in Table 4-13. 
The difference between these two values should not exceed ± 2.4 dB. 

dB Max Pos. Corrected Deviation 

dB Max Neg. Corrected Deviation 

dB Max Cumulative Error (Total Deviation) 

24. Set spectrum analyzer to normal (green) settings, except for TRACE B, which remains in STORE 
BLANK. Set INPUT ATTEN to 0 dB and REF LEVEL dBm to - 10. Set FREQUENCY BAND GHz to 
10.5-22. Set FREQUENCY SPAN/DIV (coupled) to 2 MHz and adjust TUNING control for an indica- 
tion of 22.000 on FREQUENCY GHz readout. 

25. Set sweep oscillator for a 22.0 GHz CW signal with maximum internally leveled output power. Adjust CW 
and CW vernier controls of sweep oscillator to center signal on CRT display. 

26. Set AMPLITUDE SCALE to 1 dB (LOG/DIV) and adjust REFERENCE LEVEL FINE control to place 
peak of signal at sixth division (from bottom graticule line). Reduce sweep oscillator power if necessary. 

27. Press ZERO SPAN push button and set VIDEO FILTER to NOISE AVG. Adjust FINE TUNING control 
to peak trace on CRT display and adjust REFERENCE LEVEL FINE control to place trace at sixth 
division. 

28. Set INPUT ATTEN to 10 dB and return REF LEVEL dBm to - 10. Do not adjust REFERENCE LEVEL 

FINE control. ^ 

29. Adjust FINE TUNING control to peak trace and record deviation from 6th division in Table 4-14. 



Table 4-15. Computation of Corrected Deviation 



IWPUTATTEW 


Deviation from 


REF LEVEL 


INPUT ATTEN 


Setting 


6th Division 


Corrected Deviation* 


Corrected Deviation 


(dB) 


(dB) 


(dB) 




(dB) 


0 


0 (Ref.) 


0 (Ref.) 


(-10) 


0 (Ref.) 


10 


-0.1 


-0.2 


(-20) 


+0.1 


20 


+0.3 


-0.1 


(-30) 


+0.4 


30 


-0.2 


+0.1 


(-40) 


-0.3 


40 


+0.2 


+0.1 


(^0) 


+0,1 


50 


+0.3 


+0.1 


(-50) 


+0.2 


60 


+0.4 


+0.1 


(-60) 


+0.3 



30. Set INPUT ATTEN to 20 dB and return REF LEVEL dBm to - 10. Do not adjust REFERENCE LEVEL 
FINE control. Repeat step 29. 
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4-20. INPUT ATTENUATOR ACCURACY (Cont’d) 

31. Set INPUT ATTEN to 30 dB and return REF LEVEL dBm to - 10. Do not adjust REFERENCE LEVEL 
FINE control. Repeat step 29. 

32. Set INPUT ATTEN to 40 dB and return REF LEVEL dBm to - 10. Do not adjust REFERENCE LEVEL 
FINE control. Repeat step 29. 

3 3 . Record in Table 4- 1 4 REF LEVEL corrected deviation from Table 4-8 . 

34. To compute corrected deviation, subtract REF LEVEL corrected deviation from deviation from sixth 
division for each setting (see Table 4-14). Corrected deviation should not exceed ± 1 .5 dB between any two 
adjacent settings of input attenuator. 

35. Record maximum positive and maximum negative corrected deviation values computed in Table 4-14. 
Difference between these two values should not exceed ± 2.5 dB. 



dB Max Pos. Corrected Deviation 

dB Max Neg. Corrected Deviation 

dB Max Cumulative Error (Total Deviation) 
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4-21. CALIBRATOR OUTPUT ACCURACY 

SPECIFICATION: 

Calibrator output: 

-10 dBm ±0.3 dB 
100 MHz ±10 kHz 

DESCRIPTION: 

The calibrator output level is measured with a power meter. The frequency of the calibrator output signal is 
measured using a frequency counter. 



POWER SIGNAL 

SPECTRUM ANALYZER METER GENERATOR 




Figure 4-15. Calibrator Output Accuracy Test Setup 

EQUIPMENT: 



Power Meter HP 435B 

Power Sensor HP8485A 

Frequency Counter HP 5342A, Opt. 005 

Adapter, Type N (f) to BNC (m) HP 1250-0077 



PROCEDURE: 

1. Zero and calibrate the power meter. Connect power sensor, through adapter, directly to CAL OUTPUT 
port and measure power level. Calibrator output level should be - 10 dBm ± 0.3 dB. 

2. Disconnect power sensor and adapter and connect CAL OUTPUT to counter input (10 Hz to 500 MHz) of 
HP 5342A. Calibrator output frequency should be 100 MHz ± 10 kHz. 
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4-22. FREQUENCY RESPONSE 



SPECIFICATION: 

Frequency Response (with 0 or 10 dB of Input Attenuation): Frequency response includes input attenuator, 
preselector and mixer frequency response plus mixing mode gain variation (band to band) and assumes preselec- 
tor peaking. (Refer to Table 1-1.) 

DESCRIPTION: 

Frequency response is checked in each internal mixing band. The spectrum analyzer, in FULL BAND mode, is 
externally swept by the RF source across the entire FREQUENCY BAND GHz selected. Since the RF source is 
leveled and held quite flat across each frequency band, variations in amplitude on the display represent the 
frequency response of the spectrum analyzer. The preselector is modulated by a function generator to ensure 
that it tracks the spectrum analyzer tuning. Since leveling within reasonable limits becomes difficult from 18 
GHz to 22 GHz, the RF output at the power splitter is characterized and compensated for when making the 
measurement from 1 8 GHz to 22 GHz. 
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Figure 4-16. Frequency Response Test Setup 
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4-22. FREQUENCY RESPONSE (Cont’d) 



NOTE 

The HP 8350A Sweep Oscillator may be substituted for the HP 8620C in this 
procedure. 

EQUIPMENT: 



Sweep Oscillator HP 8620C/86290C-H08 

RF Plug-in HP86222A 

Synchronizer HP 8709A, Opt. HIO 

Function Generator HP3312A 

Power Meter HP435B 

Power Splitter HP 1 1667 A, Opt. 002 

Power Sensor HP8481A, Opt. C03 

Power Sensor HP 8485 A 

Crystal Detector HP 33330C 

Adapter, APC-7 to Type N (m) HP 1 1525A 

Adapter, APC-7 to SMA (f) HP 1 1 534A 

Adapter, SMA (f) to Type N (f) HP 86290-60005 

Adapter, SMA (f) to Type N (m) (2 required) HP 1250-1404 

Attenuator, 10-dB HP 8491B, Opt. 010 

Test Cable, SMA (0 to BNC (m) HP 11592-60001 

Cable Assembly (SMA plug, both ends) HP 8 120-1578 




PROCEDURE: 



1 . Set all normal (green) settings, except as indicated, and other spectrum analyzer controls as follows: 

01 - 1.8 

OdB 

- 10 dBm 

0 

3 MHz, Uncoupled 

2 MHz 

0.100 GHz 

.. 2dBLOG/DIV 
. STORE BLANK 

Frequency Response, .01 to 1.8 GHz Band 

2. Using .01 to 2.4 GHz source, connect equipment as shown in Figure 4-16. Connect output of power 
splitter, through 10-dB attenuator, to power sensor. With RF power off, zero the power meter. Turn RF 
power on. 



FREQUENCY BAND GHz 

INPUT ATTEN 

REF LEVEL 

REF LEVEL FINE 

RESOLUTION BW 

FREQUENCY SPAN/DIV 

TUNING 

AMPLITUDE SCALE . . . . 
TRACE A and TRACE B . . 
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4-22. FREQUENCY RESPONSE (Cont’d) 

3. Set sweep oscillator to CW with frequency of 100 MHz and adjust RF power level for a power meter 
indication of - 18 dBm. Connect output of power splitter through 10-dB attenuator directly (do not use 
cable) to INPUT 50Q connector of spectrum analyzer. Peak of signal should be at center horizontal 
graticule line ± one minor division (±0.4 dB). If not, recheck sweep oscillator output level, making sure 
that power meter has been properly calibrated and zeroed before making the measurement. Also, recheck 
amplitude calibration of the spectrum analyzer. 

4. Adjust REF LEVEL CAL screwdriver adjustment to place peak of 100 MHz signal at center horizontal 
graticule line. (If HP 8350A is used, connect rear-panel POZ Z BLANK to rear-panel RETRACE input on 
HP 8569B.) 

5. Set spectrum analyzer FREQUENCY SPAN MODE to FULL BAND, SWEEP SOURCE to EXT and set 
TUNING control fully counterclockwise (lowest frequency). Set sweep oscillator to cover entire FRE- 
QUENCY BAND GHz selected. Turn on HP 8709A phase lock sweep oscillator and set output power 
level as follows: 

a. Set sweep oscillator to manual sweep mode with manual sweep control fully counterclockwise. 

b. Set sweep oscillator start frequency to low frequency of selected spectrum analyzer FREQUENCY 
BAND GHz and adjust start frequency for synchronizer phase lock (minimum phase error). Phase 
lock error switch should be set to negative ( - ) for bands I through 4 and to positive ( + ) for bands 5 
and 6. 

c. Set sweep oscillator manual sweep control fully clockwise and stop frequency to high frequency of 
selected spectrum analyzer FREQUENCY BAND GHz. Adjust stop frequency for synchronizer 
phase lock (minimum phase error). 

d. Set sweep oscillator to AUTO (or TIME) sweep (> 10 seconds). 

e. Check spectrum analyzer CRT display for phase lock during sweep. If the system is breaking phase 
lock, adjust both start and stop frequencies during slow sweep ( > 10 seconds) to obtain phase lock. 

f. Disconnect power splitter with 10-dB attenuator from INPUT 50Q connector of spectrum analyzer 
and connect power meter to power splitter output. 

g. Set sweep oscillator to manual sweep. 

h. Slowly adjust sweep oscillator manual sweep control over its entire range, and adjust power level for 
an average power meter reading of - 18 dBm. 

i. Disconnect power meter and reconnect power splitter output with 10-dB attenuator to INPUT 50Q 
connector of spectrum analyzer. 

6. Set TRACE A (or TRACE B) to WRITE. Set sweep oscillator to single sweep mode at slowest sweep time 
(100 seconds). Trigger a sweep. Read greatest positive and greatest negative deviations from center hori- 
zontal graticule line. Frequency response (deviation from center horizontal graticule line) should not 
exceed ± 1.2 dB. 
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4-22. FREQUENCY RESPONSE (Cont’d) 



NOTE 



If the frequency response appears to be out of specification near a b^d 
edge, use a frequency counter to ensure the frequency in question is within 
the specified band. This may be necessary as the FULL BAND mode fre- 
quency span is slightly beyond the specified band edges. 



MKR - 50. 6 MHz SPAN FULL RES BW 3 MHz VF . 003 

REF -10 dBm 2dB/ ATTEN0dB SWP EXT 
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Figure 4-1 7. Typical Frequency Response, Ml to 1.8 GHz 



1. Set spectrum analyzer INPUT ATTEN to 10 dB and REF LEVEL dBm to - 10 Trigger a sweep on sweep 
oscillator. Read greatest positive and negative deviations from the 100 MHz reference (center horizontal 
graticule line). Frequency response should not exceed ± 1.2 dB. 

Frequency Response, 1.7—22 GHz Bands 

8 . Remove .01 to 2.4 GHz RF Plug-in from mainframe and replace with 2 to 22 GHz RF Plug-in. Select band 
4 (2.0 - 22 GHz) on HP 8620C sweep oscillator. 

9. Set spectrum analyzer INPUT ATTEN control to 0 dB, TRACE A and TRACE B to STORE B^K 

REF LEVEL dBm control to - 10, and FREQUENCY BAND GHz to Set 

CW mode and adjust CW control to approximately 2.9 GHz. Set sweep opllator to AF XIO. (L>n HF 
8350A set CF control to 2.9 GHz and AF, initially, to 1 GHz.) Set mode switch to manual sweep and set 
manusd sweep control fully counterclockwise. Adjust AF control until phase lock 
error). Set manual control fully clockwise. Signal should be at right-h^and edge of CRT ^i^pl^* ^ neces- 
sary, readjust AF and CW controls to obtain phase lock across entire frequency band. Set TRACE A and 
TRACER to WRITE. 
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4-22. FREQUENCY RESPONSE (Cont’d) 

10. Set PRESELECTOR PEAK control to center of green region. Apply a 1-kHz, 1 .0-volt, peak-to-peak sine 
wave from a funrtion generator to pin 8 of spectrum analyzer AUX B connector on rear panel. This signal 
modulates the YIG-tuned filter (YTF) and is equivalent to peaking the PRESELECTOR PEAK at all 
frequencies. 

1 1 • Disconnect power splitter with 10-dB attenuator from INPUT 50Q connector of spectrum analyzer and use 
power meter to measure output at 10-dB attenuator port. Slowly tune through the entire frequency band 
using the sweep oscillator manual sweep control. Note the maximum and minimum excursions and set 
manual sweep control for a power meter indication midway between the maximum and minimum excur- 
sions. Turn ^ power off and zero power meter. Adjust CAL FACTOR (%) to correct level. Turn RF 
power on and adjust RF Plug-in power level control for a power meter indication of - 18 dBm Reconnect 
power splitter with 10-dB attenuator to INPUT 500 connector of spectrum analyzer. Set sweep oscillator 
to single sweep with sweep speed of 100 seconds. Trigger a sweep. 

deviations from center horizontal graticule line. Frequency response 

13. Set spectrum ^alyzer INPUT ATTEN to 10 dB and REF LEVEL dBm to - 10. Trigger a sweep and read 
greatest positive and negative deviations from 100 MHz reference (center horizontal graticule Une) Fre- 
quency response should not exceed ± 1 .5 dB. 

14. Srt spectrum analyzer INPUT ATTEN to 0 dB, REF LEVEL dBm to - 10, and FREQUENCY BAND 
GHz to 3.8 -8.5. Set both TRACE A and TRACE B to STORE BLANK. Set sweep osciUator mode 
switch to manual and set controls to cover entire FREQUENCY BAND GHz selected (steps 5 through 5el 

11 and IzU^eSrSont 

15. Set spectrum analyzer INPUT ATTEN to 10 dB and REF LEVEL dBm to - 10. Trigger a sweep and read 
greatest positive and negative deviations from 100 MHz reference (center horizontal graticule Une) Fre- 
quency response should not exceed ± 2.5 dB. 

16. SM si^ctrum Malyzer IWUT ATTEN to 0 dB, REF LEVEL dBm to - 10, and FREQUENCY BAND 
GHz to 5.8-12.9. Set both TRACE A and TRACE B to STQRE BLANK. Set sweep osciUator mode 
switch to manual sweep and set controls to cover entire FREQUENCY BAND GHz selected Csteos 5 
through 5e). Set both TRACE A and TRACE B to WRITE. Repeat procedure in steps 11 and 12. Fre- 
quency response should not exceed ±2.5 dB. Repeat step 15. Frequency response should not exceed ±2.5 
uB. 

® level dBm to - 10 dBm, and FREQUENCY 

switch on HP 8709A to ‘ -I- ’. Set both TRACE A and TRACE B to 
s'^itch to manual sweep and set controls to cover entire 
FREQUENCY Bi^D GHz selected (steps 5 through 5e). Set both TRACE A and TRACE B to WRITE. 
Repeat procedure in steps 11 and 12. Frequency response should not exceed ±3.0 dB Repeat steo 15 
Frequency response should not exceed ± 3.0 dB. ^ • 
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4-22. FREQUENCY RESPONSE (Cont’d) 

18. Disconnect power splitter from spectrum analyzer input and measure output at power splitter with power 
meter. Set sweep oscillator to CW with a frequency of 18 GHz and adjust power level control of RF Plug- 
in for a power meter indication of — 18 dBm. Slowly tune the CW source from 18 GHz to 22 GHz and 
note all peak deviations (positive and negative) from — 1 8 dBm reference, with frequencies at which they 
occur. Record frequencies and peak deviations in Table 4-16. (Examples are shown in Table 4-17.) 

19. Set spectrum analyzer AMPLITUDE SCALE to 10 dB, TRACE A and TRACE B to STORE BLANK, 
INPUT ATTEN to 0 dB, REF LEVEL dBm to - 10, and FREQUENCY BAND GHz to 10.5-22. Set 
sweep oscillator to manual sweep mode and adjust band edges to cover the entire FREQUENCY BAND 
GHz. Set TUNING control to each frequency recorded in Table 4-15 and adjust manual sweep to the 
marker (lowest dip in amplitude) corresponding to tuning frequency as seen on CRT display. Record 
horizontal displacement of marker (number of divisions from far left graticule line) for each frequency 
recorded in step 18. (Examples are shown in Table 4-17.) 

20. Discoimect power splitter from power meter and connect it to spectrum analyzer. Adjust sweep oscillator 
and spectrum analyzer controls according to procedure in steps 5 through 5e. Repeat step 1 1 . 

21. Set AMPLITUDE SCALE to 2 dB and trigger a sweep. Read deviation from center horizontal graticule 
line (- 18 dBm) at each CRT Horizontal Displacement and record Displayed Deviations in Table 4-16. 
Algebraically subtract Peak Deviation from CRT Displayed Deviation for each setting in Table 4-16. 
Record results in Corrected Deviation column. (Examples are shown in Table 4-17.) Frequency response 
should not exceed ± 4.5 dB, using corrected deviation from Table 4-16. 

22. Repeat procedure of step 15. Frequency response, using corrected deviation from Table 4-16, should not 
exceed ± 4.5 dB. 



MKR 8.3152 GHz SPAN FULL RES BUI 3 MHz VF .003 
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Figure 4-18. Typical Frequency Response, 8.5 to 18 GHz 
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4-22. FREQUENCY RESPONSE (Confd) 




Figure 4-19. Typical Frequency Response. 10.5 to 22 GHz 
Table 4-16. Correcting for Frequency Response of Signal Source 



Power Meter CRT Horizontal Corrected 

Frequency Peak Deviation Displacement Displayed Deviation Deviation 

<GHz) (dB) (div) (dB) (dB) 




T able 4-1 7. Sample Corrections for Frequency Response of Signal Source 
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4-23. AMPLITUDE ACCURACY, SWITCHING BETWEEN BANDWIDTHS 

SPECIFICATION: 

Switching between bandwidths: 3 MHz to 300 kHz, < ± 0.5 dB; 3 MHz to . 1 kHz, <±1.0 dB. 



DESCRIPTION: 

The 100 MHz CAL OUTPUT signal of the spectrum analyzer is applied to the INPUT 500 port ^d displayed 
on the CRT. The peak of the displayed 100 MHz signal is centered on the CRT and adjusted for a vertical 
deflection of seven divisions. The amplitude variation of the 100 MHz signal is measured for each RESOLU- 
TION BW control setting. 



PROCEDURE: 

1 . Set all normal (green) settings, except as indicated, and other spectrum analyzer controls as follows: 



TRACE A 

TRACER 

FREQUENCY BAND GHz . 

INPUT ATTEN 

REF LEVEL dBm 

REFERENCE LEVEL FINE 

RESOLUTION BW 

FREQUENCY SPAN/DIV . 

TUNING 

AUTO STABILIZER 



WRITE 

. STORE BLANK 

01 - 1.8 

10 dB 

0 

-8 

3 MHz, Uncoupled 

IMHz 

0.100 GHz 

On (out) 



2. Connect spectnun analyzer CAL OUTPUT signal to INPUT 5012. 

3 . Set AMPLITUDE SCALE to 1 dB (LOG/DIV) and center signal on CRT. 

4. Adjust REFERENCE LEVEL FINE control to position peak of 100 MHz signal at seventh division (from 
bottom graticule line). 

5. Change RESOLUTION BW and FREQUENCY SPAN/DIV controls in accordance with Table 4-18. 
Record the change in amplitude for each RESOLUTION BW setting. Changes in amplitude above refer- 
ence level set in step 4 are positive ( + ). Changes below reference level are negative ( — ). 

6. To find the overall variation in Table 4-18, algebraically subtract the greatest negative change in amplitude 
from the greatest positive change in amplitude. If all changes in amplitude are of the same si^, the overall 
variation is the largest positive or largest negative change in amplitude. The overall variation between 3 
MHz and 300 kHz RESOLUTION BW settings should be <1.0 dB (±0.5 dB). The overall variation 
between 3 MHz and . 1 kHz RESOLUTION BW settings should be < 2.0 dB ( ± 1 .0 dB). 
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4-24. DISPLAY ACCU RACY 

SPECIFICATION: 

Display accuracy: 

Log: <±0.1 dB/dB but not more than ± 1 .5 dB over full 70 dB display range. 
Linear: < ± 3% of reference level. 

DESCRIPTION: 



The display accuracy is tested with a digital voltmeter (DVM) connected to the rear-panel VERTICAL OUT- 
PUT connector of the spectrum analyzer. ZERO SPAN mode is selected to provide a signal that appears a 
straight horizontal line on the CRT display. The DVM is used to provide good resolution for this measurement. 



SPECTRUM ANALYZER 



DIGITAL VOLTMETER 



SIGNAL GENERATOR 





o 

19 

□CD 

OQD 


® ® ® 




^ \ 

c D □ □ □ 

□ □ □ a a a 




^ \ 


D O G 




9 o 


, J 


RF OUTPUT 1 
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STEP 
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1 dB/STEP 


k. / 



EQUIPMENT: 



Figure 4-20, Display Accuracy Test Setup 



Signal Generator HP 8640B 

Digital Voltmeter HP 345 5 A 

Step Attenuator (10 dB/Step) HP 355D, Opt. H80 

Step Attenuator (1 dB/Step) HP 355C, Opt. H80 

Adapter, Type N (m) to BNC (f) (2 required) HP 1250-0780 



PROCEDURE: 



1 . Set normal (green) settings, except as indicated, and other spectrum analyzer controls as follows: 



TRACE A 

TRACE B 

FREQUENCY BAND GHz . 

INPUT ATTEN 

REF LEVEL dBm 

REFERENCE LEVEL FINE 

RESOLUTION BW 

FREQUENCY SPAN/DIV . 

TUNING 

AMPLITUDE SCALE .... 

AUTO STABILIZER 

ViQfo 



WRITE 

, STORE BLANK 

01 - 1.8 

10 dB 

0 

0 

OptimtHRrCOi^^^ 

2 MHz ? - , 

0.030 GHz 

LIN 

On (out) 
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4-24. DISPLAY ACCU RACY (Cont’d) 

Log Display Accuracy 

2. With no signal at INPUT 5012, measure and record VERTICAL OUTPUT offset of spectrum analyzer. If 
offset is not within 0.000 ^mV , refer to adjustment procedure paragraph 5-17. 

mV 

3. Connect equipment as shown in Figure 4-20 using 10-dB step attenuator. Set step attenuator to 0 dB. Set 
signal generator for an unmodulated 30 MHz output at approximately 0 dBm. 

4. Set spectrum analyzer AMPLITUDE SCALE to 10 dB (LOG/DIV) and adjust TUNING control to center 
signal on CRT. Set FREQUENCY SPAN MODE to ZERO SPAN. Adjust FINE TUNING control to 
peak signal on CRT and DVM. If there is not enough tuning range, turn AUTO STABILIZER OFF while 
using TUNING control. Set signal to top graticule line with REFE^NCE LEVEL control. 

5 . Calculate the difference between DVM reading and theoretical reading (800 mV) and record difference. 

difference 

6. Increase the attenuation of the step attenuator and record the DVM reading for each step (up to 70 dB) in 
Table 4-19. Observe trace on CRT for each step. Trace should not vary from graticule line by more than 
0. 1 division, s^-t. .’.uavigC./ 



Table 4-19. Log Display Accuracy 







Corrected 

DVM 

Reading* 

(mV) 




Theoretical 


Difference 


Attenuator 


DVM 


Theoretical 


Reading Subtracted 


Between 


Setting 


Reading 


Reading 


from Corrected 


Adjacent 


(dB) 


(mV) 


(mV) 


, DVM Reading 


Readings 








(mV) 


(mV) 


0 




+800 (Ref.) 


+800 


0 




10 






+700 






20 






+600 






30 






+500 






40 






+400 






50 






+300 






60 






+200 






70 






+100 


















*DVM reading minus offset recorded in step 2 



4-52 




Model 8569B 



Performance Tests 



PERFORMANCE TESTS 



4-24. DISPLAY ACCU RACY (Cont’d) 

Table 4-20. Sample Computations of Log Display Accuracy 



Attenuator 

Setting 

(dB) 


DVM 

Reading 

(mV) 


Corrected 

DVM 

Reading* 

(mV) 


Theoretical 

Reading 

(mV) 


Theoretical 
Reading Subtracted 
from Corrected 
DVM Reading 
(mV) 


Difference 

Between 

Adjacent 

Readings 

(mV) 


0 


+805 


+800 


+800 


0 




10 


+WB 


+703 


+700 


+3 


-3 


20 


+599 


+594 


+600 


-6 


+9 


30 


+497 


+492 


+500 


-8 


+2 


40 


+406 


+401 


+400 


+ 1 


-9 


*DVM reading minus offset of +5 mV 



I. After recording the DVM readings for all step attenuator settings from 0 to 70 dB, arithmetically subtract 
theoretical reading from corrected DVM reading in each case and record results in Table 4-19. 

8. To obtain the difference between adjacent readings, subtract each corrected reading (theoretical reading 
subtracted from corrected DVM reading) from the previous corrected reading. This subtraction must be 
performed algebraically. Record results in Table 4-19. (Sample results aire shown in Table 4-20.) 

9. The difference between adjacent readings (Table 4-20) should not exceed ± 10 mV , which corresponds to 
± IdB/lOdB or ± 0. 1 dB/dB). 

10. Note the highest positive and negative value recorded under “Theoretical Reading Subtracted from Cor- 
rected DVM Reading.” Add their absolute values (disregarding their signs). If all of the signs are negative 
or all of the signs are positive, subtract the lowest absolute value from the highest absolute value (see 
Example 2). The sum or difference of the absolute values should not exceed 30 mV (3dB or ±1.5 dB). 

Example: see ^ 

Refer to Table 4-20 and note that ± 9 mV is the highest positive value and 0 mV is the lowest positive 
value. Their absolute values being 9 mV and 0 mV: 9-0 = 9 mV (.9 dB). 

Linear Display Accuracy 

I I . ReplacerKdB step attenuator with 1-dB step attenuator. Set step attenuator to 0 dB. 

12. Set spectrum analyzer AMPLITUDE SCALE to LIN and adjust REF LEVEL FINE control to set signal 
to top graticule line. Note DVM reading. Subtract this reading from the theoretical reading (800 mV) and 
record. 

difference - ■ - 

13. Set step attenuator to 6 dB. DVM should indicate ± 400 mV minus difference from step 12 ± 24 mV. Trace 
should be at fourth graticule line from top (mid scale) ± 0.24 division. 

14. Set step attenuator to 12 dB. DVM should indicate -1-200 mV minus difference from step 12 ±24 mV. 
Trace should be at the second graticule from the bottom ± 0.24 division. 
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4-25. SWEEP TIME ACCURACY 

SPECIFICATION: 

Calibrated sweep times: 21 internal sweep times from 2 /i^sec/div in 1, 2, 5 sequence. Sweep time accuracy 
± 10% except for 2, 5, and 10 sec/div, which are ± 20%. 

DESCRIPTION: 

For sweep times <50 milliseconds per division, the sine-wave output of a function generator is used to 
modulate a 500 kHz signal applied to the INPUT 50fl of the spectrum analyzer. This signal is demodulated in 
the ZERO SPAN mode of the analyzer to display a sinusoidal waveform. The frequency output of the function 
generator is tuned to set the period averaging readout of the counter to match the sweep time of the analyzer. 
The peaks of the sine wave must align with the graticule lines on the analyzer display. 

For sweep times > .2 second per division, the horizontal output from the rear panel is sent directly to the 
counter. The time interval of the sweep ramp is then read directly from the counter display. 




Figure 4-21. Sweep Time Accuracy Test Setup 
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4-25. SWEEP TIME ACCU RACY (Cont’d) 

EQUIPMENT: 

HP3312A 

. HP 5300B/5302A 
HP 8640B, Opt. 001 

PROCEDURE: 



Function Generator 
Electronic Counter , 
Signal Generator . 



1 . Set normal (green) settings, except as indicated, and other spectrum analyzer controls as follows: 



TRACE A 

TRACE B 

FREQUENCY BAND GHz . 

INPUT ATTEN 

REF LEVEL dBm 

REFERENCE LEVEL FINE 

RESOLUTION BW 

FREQUENCY SPAN/DIV . 
TUNING 



WRITE 

. STORE BLANK 
........ . 01 - 1.8 

10 dB 

0 

0 

3 MHz, Uncoupled 

10 MHz 

0.500 GHz 




Connect RF OUTPUT of signal generator to INPUT 50Q of spectrum analyzer (see Figure 4-21). Connect 
BNC tee connector to B 10 MHz input of counter. Connect one side of BNC tee to OUTPUT Vp-p of 
function generator. Connect other side of BNC tee to AM INPUT of signal generator. 



3 . Set signal generator for an unmodulated 500 MHz output at approximately - 10 dBm. 



4. Adjust spectrum analyzer TUNING control to center signal on CRT. Set AMPLITUDE SCALE to 2 dB, 
SWEEP TIME/DIV to 2 /iSEC, and FREQUENCY SPAN MODE to ZERO SPAN. 

5 . Set function generator controls as follows : 



FREQUENCY . . . . 

FUNCTION 

OFFSET 

AMPLITUDE ... 

SYM 

TRIGGER PHASE 
MODULATION .. 



Approximately 200 kHz 

Sine wave 

CAL position (IN) 

Approximately 1 Vp-p 

CAL position (IN) 

FREE RUN 

. . All push buttons out 



6. Set AM switch of HP 8640B to DC position. Adjust AMPLITUDE VERNIER of function generator and 
AM MODULATION 0 - lOO^^o of signal generator for 50 percent modulation as indicated on signal 
generator meter. 

7. Set SWEEP TRIGGER of spectrum analyzer to VIDEO. Adjust TRIGGER LEVEL for a triggered 
sweep. 

8. Set FUNCTION of counter to PER AVG B. Adjust SENSITIVITY of B 10 MHz input to maximum. 
Adjust SAMPLE RATE fully counterclockwise. TUne frequency of function generator so period average 
of counter reads 4.00 ± 0.04 juS. 




4-55 



Performance Tests 



Model 8569B 



PERFORMANCE TESTS 

m 

4-25. SWEEP TIME ACCURACY (Cont’d) 



9. Adjust TRIGGER LEVEL of analyzer to place a peak of sine wave on graticule reference line Geft-most 
graticule line). Fifth peak from reference should be within ±0.8 division of eighth graticule line. (See 
Figure 4-22.) 




EIGHTH 

GRATICULE 

LINE 



±0.8 DIVISION 



FIFTH PEAK 



10. Use Table 4-21 to check sweep time accuracy for sweep times of 5 /iSEC through .1 SEC. For these sweep 
times, 10 sweeps will be displayed. Adjust TRIGGER LEVEL of spectrum analyzer to place a peak of sine 
wave on graticule reference line. Sixth peak from reference should be within ±0.5 divisions of center 
graticule line. (See Figure 4-23 for an example of this display.) 




DIVISION 



SIXTH PEAK 



Figure 4-23, Sweep Time Accuracy, 5 mSECfDIV 



11. For sweep times of .2 through 10 SEC, connect rear-panel HORIZONTAL SWEEP output to a BNC tee 
at B 10 MHz input of counter. Connect other side of tee to A 50 MHz input of counter. 
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4-25. SWEEP TIME ACCURACY (Cont’d) 



12. Set FUNCTION of counter to T.I. A to B, set A input to trigger on trailing edge of square wave, and set B 
input to trigger on leading edge of square wave. 

.Z 

13. Set spectrum analyzer SWEEP TIME/DIV to ^SEC and SWEEP TRIGGER to SINGLE. 

14. Reset counter by pushing in SAMPLE RATE knob. (This must be done before every measurement in 
Table 4-22.) 

15. THgger a sweep on spectrum analyzer by pressing START/RESET. Display of counter should read 2.08 
± 0.21S. Use Table 4-22 to check accuracy of remaining sweep speeds. 



Table 4-21. Sweep Time Accuracy, 5 iiSEC through .1 SEC 



Spectrum Analyzer 
SWEEP TIME/DIV 


Electronic Counter 
PER AVG B 


5 msec 


5.0 ±0.05 mS 


10 msec 


10.0 ±0.1 mS 


20 msec 


20.0 ±0.2 mS 


50 msec 


50.0 ±0.5 mS 


.1 mSEC 


100.0 ±1.0mS 


.2 mSEC 


200.0 ±2.0 mS 


.5 mSEC 


500.0 ±5.0 mS 


1 mSEC 


1000 ±10 mS 


2 mSEC 


2000 ±20 mS 


5 mSEC 


5000 ±50 mS 


10 mSEC 


10.0 ±0.1 MS 


20 mSEC 


20.0 ±0.2 MS 


50 mSEC 


50.0 ±0.5 MS 


.1 SEC 


100.0 ±1.0 MS 





Table 4-22. Sweep Time Accuracy , .2 SEC through 10 SEC 



Spectrum Analyzer 
SWEEP TIME/DIV 


Electronic Counter 
T.I. ATD B 


.2 SEC 


2.08 ±0.21 S 


.5 SEC 


5.20 ±0.52 S 


1 SEC 


10.40 ±1.04 S 


2 SEC 


20.80 ±4.16 S 


5 SEC 


52.00 ±10.40 S 


10 SEC 


104.00 ±20.80 S 
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4-26. COMB GENERATOR FREQUENCY ACCURACY ooi 

SPECIFICATION: 



Frequency Accuracy: < ±0.007% 

Frequency Range: 0.01 to 22 GHz 

DESCRIPTION: ^ 

The comb generator signed is compared with an external synthesized signal. The frequency of the synthesized 
signal is adjusted to coincide with the comb generator signal on the spectrum analyzer display. The frequency 
readout on the signal generator should be 100.000000 ± 0.007000 MHz. 

EQUIPMENT: 



Synthesized Signal Generator HP 8662A 

Cable Assembly (SMA plug, both ends) HP 8 1 20- 1 578 

Adapter, Type N (m) to SMA (f) (2 required) HP 1250-1250 



SPECTRUM ANALYZER 



INPUT son I 

O ADAPTER 





ro 


~ ^ 




u 

DOO 
DOO 
0 0 






0 (£) © 
0*0 cm □ tn±D 


1 o 0 0 D ® 


os QSXJO/^ 9s 

0 o • ® 9 ^ 



SIGNAL GENERATOR 



■ □ □ □ 
0 0 o 

" 0 0 ° 
■ o o c: 


■ . . . □ aoa 

D a DDn a CDCD 

° ■■ n □□□ a o 

□ U □□□ O () 

0 Ml □□□ 1=1 — 'o 







RF OUTPUT 



CABLE ASSY 
HP 8120-1578 



ADAPTER 



Figure 4-24, Comb Generator Frequency Accuracy Test Setup 



PROCEDURE: 

1 . Set all normal (green) spectrum analyzer settings, except as indicated, and other controls as follows: 



FREQUENCY BAND GHz 01-18 

FREQUENCY GHz 0100 

AUTO STABILIZER On (out) 

FREQUENCY SPAN/DIV (coupled) 1MHz 

INPUT ATTEN ' ' 

REF LEVEL dBm 0 

REFERENCE LEVEL FINE 0 

INTERNAL COMB GENERATOR On rini 



2. Connect equipment as shown in Figure 4-24. Set signal generator output FREQUENCY to 100 000000 
MHz and AMPLITUDE to - 20 dBm. 
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PERFORMANCE TESTS 

4-26. COMB GENERATOR FREQUENCY ACCURACY (Cont’d) 

3. Adjust TUNING control to center 100-MHz comb signal on spectrum analyzer display. While adjusting 
FINE tuning control to maintain signal at center of display, reduce FREQUENCY SPAN/DI V to 2 kHz. 

4. Set TRACE B to STORE VIEW and turn INTERNAL COMB GENERATOR off (out). 

5. Adjust AMPLITUDE control of signal generator until its output signal exactly coincides on the display 
with stored comb signal. Set TRACE A to STORE VIEW. 

6. Adjust FREQUENCY control of signal generator until its output signal exactly coincides on the display 
with stored comb signal. Set TRACE A to STORE VIEW. 

7. Record frequency shown on readout of signal generator. Frequency must be 1(X).(XXKX)0 ± 0.007000 MHz. 
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Table 4-23. Performance Test Record (1 of 6) 



Hewlett-Packard Company Tested by 

Model 8569A 

Spectrum Analyzer 0. 1 to 22 GHz 

Serial No. Date 



Para. 

No. 


Test Description 


Results 


Min. 


Actual 


Max. 


4-10. 


Tuning Accuracy 










6. 0.010 GHz 


0.005 GHz 




0.015 GHz 




8. 1.000 GHz 


0.995 GHz 




1.005 GHz 


10. 1.800 GHz 


1.795 GHz 




1.805 GHz 




12. 1.700 GHz 


1.695 GHz 




1.705 GHz 




1.1. 3.000GHz 


2.294 GHz 




3.006 GHz 




14. 4.100 GHz 


4.092 GHz 




4.108 GHz 




16. 3.800GHz 


3.792 GHz 




3.808 GHz 




6.000 GHz 


5.988 GHz 




6.012 GHz 




8.500 GHz 


8.483 GHz 




8.517 GHz 




5.800 GHz 


5.788 GHz 




5.812GHz 




8.000 GHz 


7.984 GHz 




8.016 GHz 




12.900 GHz 


12.874 GHz 




12.926 GHz 




8.500 GHz 


8.483 GHz 




8.517 GHz 




12.500 GHz 


12.475 GHz 




12.525 GHz 




18.000 GHz 


17.964 GHz 




18.036 GHz 




10.500 GHz 


10.479 GHz 




10.521 GHz 




16.500 GHz 


16.467 GHz 




16.533 GHz 




22.000 GHz 


21.956 GHz 




22.044 GHz 




21. 12.4 GHz 


2.009 GHz 




2.017 GHz 




25. 26.5 GHz 


4.354 GHz 




4.372 GHz 




26. 21.0 GHz 


2.064 GHz 




2.073 GHz 




44.0 GHz 


4.359 GHz 




4.377 GHz 




33.0 GHz 


2.038 GHz 




2.046 GHz 




71.0 GHz 


4.408 GHz 




4.426 GHz 




53.0 GHz 


2.022 GHz 




2.030 GHz 




115.0 GHz 


4.402 GHz 




4.420 GHz 


4-11. 


Span Width Accuracy 










6. 500 MHz FREQ SPAN/DIV 


— 0.4 div 




-1-0.4 div 




10. 200 MHz FREQ SPAN/DIV 


-0.4 div 




4-0.4 div 




13. 100 MHz FREQ SPAN/DIV 


-0.4 div 




•4*0.4 div 




14. 50 MHz FREQ SPAN/DIV 


-0.4 div 




4- 0.4 div 




15. 20 MHz FREQ SPAN/DIV 


— 0.4 div 




4- 0.4 div 




16. 5 MHz FREQ SPAN/DIV 


— 0.4 div 




4-0.4 div 




18. 2 MHz FREQ SPAN/DIV 


— 0.4 div 




4- 0.4 div 




19. 1 MHz FREQ SPAN/DIV 


—0.4 div 




4- 0.4 div 




20. .5 MHz FREQ SPAN/DIV 


—0.4 div 




4- 0.4 div 




22. .2 MHz FREQ SPAN/DIV 


—0.4 div 




4- 0.4 div 
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Table 4-23. Performance Test Record (2 of 6) 



Para. 

No. 




Results 


Test Description 


Min. 


Actual 


Max. 




23. 100 kHz, stabilized 


— 1.2 div 




-1-1.2 div 




100 kHz, unstabilized 


— 0.4div 




-I- 0.4 div 




50 kHz, stabilized 


— 1.2 div 




-1-1.2 div 




50 kHz, unstabilized 


— 0.4 div 




-1-0.4 div 




20 kHz, stabilized 


— 1 .2 div 




-1- 1.2 div 




20 kHz, unstabilized 


— 0.4 div 




-<-0.4 div 




10 kHz, stabilized 


- 1.2 div 




4-1.2 div 




5 kHz, stabilized 


— 1.2 div 




-1-1.2 div 




25. 2 kHz, stabilized 


- 1.2 div 




-1-1.2 div 




26. 1 kHz, stabilized 


- 1.2 div 




-1-1.2 div 


4-12. 


Resolution Bandwidth Accuracy 










7. 3 MHz 


2.55 MHz 




3.45 MHz 




8. 1 MHz 


850 kHz 




1.15 MHz 




9. 300 kHz 


255 kHz 




345 kHz 




10. 100 kHz 


85 kHz 




115 kHz 




11. 30 kHz 


25.5 kHz 




34.5 kHz 




17. 10 kHz 


8.5 kHz 




11.5 kHz 




18. 3 kHz 


2.55 kHz 




3.45 kHz 




19. IkHz 


0.85 kHz 




1.15 kHz 




20. .3 kHz 


255 Hz 




345 Hz 




21. .IkHz 


85 Hz 




115 Hz 


4-13. 


Resolution Bandwidth Selectivity 










25. 3 MHz 






15:1 




1 MHz 






15:1 




300 kHz 






15:1 




100 kHz 






15:1 




30 kHz 






15:1 




10 kHz 






15:1 




3 kHz 






15:1 




IkHz 






11:1 




.3 kHz 






11:1 




.IkHz 






11:1 


4-14. 


Residual FM 










8. Peak-to-Peak Variation of Trace 






As calcu- 




with AUTO STABILIZER on 






lated in step 










6. 




16. Peak-to-Peak Variation of Trace 






As calcu- 




with AUTO STABILIZER OFF 






lated in step 










14. 
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Table 4-23. Performance Test Record (3 of 6) 




Test Description 



Actual 



Noise Sidebands 

7. Noise sidebands 



Residual Responses 

8. Residual responses 



— 90 dBm 



Average Noise Level 

3. .01 — 1.8 GHz 

4. 1.7 — 4.1GHz 

3.8 — 8.5 GHz 

5.8 — 12.9 GHz 

8.5 — 18 GHz 

10.5 — 22 GHz 

12.4-26.5 GHz 
21 -44 GHz 
33-71 GHz 
53 - 115 GHz 

Reference Level Variation 

6. Corrected deviation from — 10 to 
— 70 dBm in log mode 



-113 dBm 
-no dBm 
-107 dBm 
-100 dBm 
-95 dBm 
-90 dBm 
-104 dBm 
-104 dBm 
-104 dBm 
-104 dBm 



±0.5 dB 



Corrected deviation from — 10 to 
— 100 dBm in log mode 



±1.0dB 



10. Corrected deviation from — 10 to 
- 70 dBm in linear mode 



±0.5 dB 



Corrected deviation from — 10 to 
- 100 dBm in linear mode 



±1.0dB 



13. Corrected deviation of 

REFERENCE LEVEL FINE 
(Vernier) 

Gain Compression 

8. Gain compression 



±0.5 dB 



1.0 dB 
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Table 4-23. Performance Test Record (4 of 6) 



Test Description 



Actual 



Input Attenuator Accuracy 

6. Corrected deviation between adja- 
cent settings from 0-60 dB at 
0.100 GHz 

7. Maximum cumulative error from 
0-60 dB at 0.100 GHz 

22. Corrected deviation between adja- 
cent settings from 0-60 dB at 
18 GHz 



il.OJB 



±2.4dB 



±1.0 dB 



23. Maximum cumulative error from 
0-60 dB at 18 GHz 

35. Corrected deviation between adja- 
cent settings from 040 dB at 

22 GHz 

36. Maximum cumulative error from 
040 dB at 22 GHz 



±2.4dB 



±1.5dB 



±2.5 dB 



Calibrator Output Accuracy 

1 . Calibrator output level 

2. Calibrator output frequency 



— 10,3 dBm 
99.090 MHz 



-9.7 dBm 
100.010 MHz 



Frequency Response 

6. .01 to 1 .8 Hz, 0 dB input 
attentuation 

7. .01 to 1.8 GHz, 10 dB input 
attenuation 

12. 1 .7 to 4. 1 GHz, 0 dB input 
attenuation 

13. 1.7 to 4.1 GHz, 10 dB input 
attenuation 

14. 3.8 to 8.5 GHz, OdB input 
attenuation 

15. 3.8 to 8.5 GHz, 10 dB input 
attenuation 



±1.2dB 



±1.2 dB 



±lJdB 



±l.SdB 



s 

±2.SdB 



±2.adB 
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Test Description 




16. 5.8 to 12.9 GHz, OdB input 

5.8 to 12.9 GHz, 10 dB input 
attenuation 



±2.5 dB 



±2.5 dB 



17. 8.5 to 18 GHz, OdB input 
attenuation 



±3.0 dB 



8.5 to 18 GHz, 10 dB input 
attenuation 



±3.0dB 



21 . 10.5 to 22 GHz, corrected deviation, 
0 dB input attenuation 

22. 10.5 to 22 GHz, corrected deviation, 
10 dB input attenuation 



±4.5 dB 



±4.5 dB 



Amplitude Accuracy, Switching Between 
Bandwidths 

6. Overall variation between 3 MHz 
and 300 kHz RESOLUTION BW 

Overall variation between 3 MHz 
and .1 kHz RESOLUTION BW 



o 

0:5 dB 
o 

lT0dB 



uo 



%,o 

3?0dB 



Display Accuracy 

9. Difference between adjacent 
readings, log display 

10. Sum or difference of absolute values 
of corrected DVM readings, log 
display 

13. Linear display offset, step attenuator 
set to 6 dB 



14. Linear display offset, step attenuator 
set to 12 dB 



»mV + 
offset 
recorded in 
step 2 

«mV + 
offset 
recorded 
in step 2 



±10 mV 
(±.ldB/dB) 

30 mV 

{3dBor 

±1.5dB) 



4BEmV + 
offset recorded 
in step 2 

SmV + 
offset 
recorded 
in step 2 
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SECTION V 
ADJUSTMENTS 



5-1. INTRODUCTION 

5-2. This section describes adjustments required to 
return the spectrum analyzer to peak operating con- 
dition when repairs are required. Table 5-1 lists all of 
the adjustments by adjustment name, reference des- 
ignation, adjustment paragraph, and description. 
Included in this section are test setups as well as 
check and adjustment procedures. 

5-3. Data taken during adjustment should be 
recorded in the spaces provided. Comparison of ini- 
tial data with data taken during periodic adjustments 
is useful for preventive maintenance and trouble- 
shooting. 

When the covers of the instrument 
are removed, terminals are exposed 
that have voltages capable of causing 
death. The adjustments in this sec- 
tion should be performed only by a 
skilled person who knows the hazard 
involved. 

NOTE 

Before performing any adjustments, 
allow 1 hour warm-up time. 

5-4. EQUIPMENT REQUIRED 

5-5 . Table 1 -3 , Recommended Test Equipment , lists 
the test equipment and test accessories required in the 



adjustment procedures. In addition, the table pro- 
vides the required minimum specifications and sug- 
gested manufacturers’ model numbers. 

5-6. Adjustment Tools 

5-7. For adjustments requiring a non-metallic tun- 
ing tool, use a fiber tuning tool, HP Part Number 
8710-0033. For adjustments not requiring a non- 
metallic tuning tool, an ordinary small screwdriver 
or other suitable tool is sufficient. Regardless of the 
tool used, never try to force any adjustment control 
in the analyzer. This is especially critical when tuning 
variable, slug-tuned inductors and variable capaci- 
tors. 

5-8. RELATED ADJUSTMENTS 

5-9. These adjustments should be performed when 
the troubleshooting information in Section VIII indi- 
cates that an adjustable circuit is not operating cor- 
rectly. Perform the adjustments after repair or 
replacement of the circuit. The troubleshooting pro- 
cedures and Table 5-2 specify the required adjust- 
ments. 

5-10. FACTORY-SELECTED COMPONENTS 

5- 11. Table 5-3 contains a list of factory-selected 
components by reference designation, related adjust- 
ment paragraph, and basis of selection. Factory- 
selected components are identified by asterisks (*) in 
the schematic diagrams in Section VIII and in Table 

6- 3, Replaceable Parts. Part numbers for standard 
selected values can be found in Table 5-4. 
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Table 5-1. Adjustable Components (1 of 6) 



Reference 

Designator 


Adjustment 

Name 


Adjustment 

Paragraph 


Description 


A2A1R1 


FREQ CAL 




Calibrates FREQUENCY GHz readout. 


A2A1R9 


REF LEVEL CAL 


5-18,5-30,5-32 


Calibrates log reference level. 


A2A1R14 


BIAS ZERO 


5-31 


Adjusts EXT MIXING BIAS to OV at detent. 


A3R1 


FOCUS 


5-14 


Adjusts focus of CRT display. 


A3R2 


TRACE ALIGN 


5-14 


Aligns X and Y axes with graticule display. 


A3R3 


HORIZ POSN 


5-17 


Adjusts horizontal position of CRT display. 


A3R4 


VERT POSN 


5-17 


Adjusts vertical position of CRT display. 


A4C6 


HF TRIM 


5-14 


Compensates for high frequency response of Control Gate 
Amplifier. 


A4R4 


INTEN GAIN 


5-14 


Adjusts the gain of the Voltage-To-Current Converter so 
+1 .OV at input provides +70V at output of Control Gate 
Amphfier. 


A4R16 


PATTERN 


5-14 


Corrects for curvature in CRT trace. 


A4R17 


ASTIG 


5-14 


Adjusts for spot roundness on CRT screen. 


A4R26 


HF GAIN 


5-14 


Adjusts high frequency response of Control Gate Amplifier. 


A4R30 


INTEN DYN 
FOCUS 


5-14 


Adjusts amount of intensity dynamic correction of CRT 
focus. 


A4R60 


INTEN BAL 


5-14 


Adjusts Z Modulation amplifier for equal intensity of both 
upward and downward strokes. 


A4R77 


MIN INTEN 


5-14 


Adjusts minimum voltage in Control Gate Amplifier. 


A4R81 


INTEN OFFSET 


5-14 


Adjusts offset of Z Modulation output voltage. 


A4R82 


45 ASTIG 




Adjusts for spot roundness along the 45 degree axes (in the 
4 corners of the CRT screen). 


A5R25 


VERT GAIN 


5-17 


Adjusts gain of Y Axis Amplifier. 


A5R64 


HORIZ GAIN 


5-17 


Adjusts gain of X Axis Amplifier. 


A5R91 


X DYN FOCUS 


■ 5-14 


Adjusts amount of X Axis dynamic focus correction of CRT 
display. 


A5R100 


DGTL X GAIN 


5-16 


Adjusts output level of Digital X Generator. 


A5R108 


DGTL X OFFSET 


5-16 


Adjusts output offset voltage of Digital X Generator. 


A5R111 


DGTL Y OFFSET 


5-16 


Adjusts digital vertical gain relative to CRT graticule. 


A5R113 


DGTL Y GAIN 


5-16 


Adjusts digital vertical gain relative to CRT graticule. 


A6R4 


HV 


5-13 


Adjusts CRT output voltage from the high voltage power 
supply. 


A6R18 


INT LIM 


5-13 


Sets maximum CRT trace intensity. 


A6R29 


FOCUS LIMIT 


5-14 


Sets range for front-panel focus control. 


A9R8 


PK OFFSET 


5-16 


Adjusts offset of Peak Detector. 


A9R14 


PK GAIN 


5-16 


Adjusts gain of Peak Detector. 


A9R23 


ADC OFFSET 


5-16 


Adjusts offset of Track and Hold. 


A9R29 


ADC GAIN 


5-16 


Adjusts gain of Track and Hold output amplifier A9U4. 


A9R45 


SWP OFFSET 


5-16 


Adjusts offset of horizontal sweep for use by ADC. 


A9R47 


SWP GAIN 


5-16 


Adjusts gain of horizontal sweep for use by ADC. 


A9R59 


STROKE-FB 


5-16 


Adjusts magnitude of feedback current in Digital Y 
Generator. 
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Table 5-1. Adjustable Components (2 of 6) 



Reference 

Designator 


Adjustment 

Name 


Adjustment 

Paragraph 


Description 


A9R62 


STROKE GAIN 


5-16 


Adjusts overall gain of Digital Y Generator. 


A12R18 


REF ADJ 


5-22 


Adjusts negative reference voltage used in DVM. 


A12R37 


INPUT BAL 


5-22 


Balances DVM input amplifier. 


A12R53 


HYST 


5-22 


Adjusts scale offset of DVM near zero. 


A12R56 


ZERO ADJ 


5-22 


Adjusts point at which DVM polarity change occurs. 


A14R57 


TICK SWP 


5-27 


Adjusts sweep voltage to YTO tickler coil. 


AI4R68 


FETOFF 


5-27 


Nulls offset in VCXO sweep voltage. 


A14R71 


VCXO SWP 


5-27 


Adjusts sweep voltage to VCXO. 


A15R53 


MAIN SWP 
OFFSET 


5-26 


Compensates for offset between wide and narrow 
frequency span widths. 


A16R9 


+ 10VTV 


5-21 


Adjusts +10V temperature variable supply. 


A16R15 


IMS 


5-21 


Calibrates 1 ms per division sweep time. 


A16R19 


2MS 


5-21 


Calibrates 2 ms per division sweep time. 


A16R25 


AST LIMIT 


5-21 


Adjusts AUTO sweep time current limit. 


A16R74 


SWP STOP 


5-21 


Sets maximum positive sweep ramp voltage. 


AI6R131 


SWP START 


5-21 


Sets maximum negative sweep ramp voltage. 


A17R11 


+ I0VR 


5-22 


Adjusts +10V reference supply. 


A17R43 


YTF OFFSET N2 


5-29 


Adjusts YTF sweep offset in FREQUENCY BAND 
GHz 3. 8-8 .5. 


A17R50 


YTF OFFSET N3 


5-29 


Adjusts YTF sweep offset in FREQUENCY BAND 
GHz 5.8-12.9. 


A17R57 


YTF OFFSET N4 


5-29 


Adjusts YTF sweep offset in FREQUENCY BAND 
GHz 8.5-18. 


A17R64 


YTF OFFSET N5 


5-29 


Adjusts YTF sweep offset in FREQUENCY BAND 
GHz 10.5-22. 


A17R125 


CENTER FREQ 
OFFSET 


5-22 


Nulls offset in center frequency analog voltage. 


A19R5 


YTO OFFSET 


5-23 


Adjusts YTO lower frequency to 2.05 GHz. 


A19R8 


YTOGAIN 


5-23 


Adjusts YTO upper frequency to 4.4 GHz. 


AI9R14 


YTF OFFSET 


5-23,5-29 


Adjusts YTF tracking at 2 GHz. 


A19R17 


YTF GAIN 


5-23, 5-29 


Adjusts YTF tracking at 10 GHz. 


A19R39 


YTF LIN 13 


5-29 


Adjusts YTF tracking at 13 GHz. 


A19R42 


YTF LIN 16 


5-29 


Adjusts YTF tracking at 16 GHz. 


AI9R45 


YTF LIN 18 


5-29 


Adjusts YTF tracking at 18 GHz. 


A19R48 


YTF LIN 20 


5-29 


Adjusts YTF tracking at 20 GHz. 


A19R5I 


YTF LIN 22 


5-29 


Adjusts YTF tracking at 22 GHz. 


A20R9 


BIB 


5-30 


Adjusts frequency response compensation slope for 
FREQUENCY BAND GHz .01-1 .8. 


A20R10 


BIC 


5-30 


Adjusts frequency response compensation slope for 
upper part of FREQUENCY BAND GHz .01-1.8. 


A20R14 


BIA 


5-30 


Adjusts frequency response compensation offset for 
FREQUENCY BAND GHz .01-1.8. 


A20R18 


B2B 


5-30 


Adjusts frequency response compensation slope for 
FREQUENCY BAND GHz 1. 7-4.1 
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Table 5-1. Adjustable Components (3 of 6) 



Reference 

Designator 


Adjustment 

Name 


Adjustment 

Paragraph 


Description 


A20R22 


B2A 


5-30 


Adjusts frequency response compensation offset for 
FREQUENCY BAND GHz 1 .7-4.1 . 


A20R26 


B3B 


5-30 


Adjusts frequency response compensation slope for 
FREQUENCY BAND GHz 3. 8-8. 5. 


A20R30 


B3A 


5-30 


Adjusts frequency response compensation offset for 
FREQUENCY BAND GHz 3.8-8.S. 


A20R35 


B4C 


5-30 


Adjusts frequency response compensation slope for upper 
part of FREQUENCY BAND GHz 5.8-12.9. 


A20R36 


B4B 


5-30 


Adjusts frequency response compensation slope for 
FREQUENCY BAND GHz 5.8-12.9. 


A20R40 


B4A 


5-30 


Adjusts frequency response compensation offset for 
FREQUENCY BAND GHz 5.8-12.9. 


A20R45 


BSC 


5-30 


Adjusts frequency response compensation slope for 
upper part of FREQUENCY BAND GHz 5.8—12.9. 


A20R46 


B5B 


5-30 


Adjusts frequency response compensation slope for 
FREQUENCY BAND GHz 8.5-1 8. 


A20R50 


B5A 


5-30 


Adjusts frequency response compensation offset for 
FREQUENCY BAND GHz 8.5-18. 


A20R55 


B6B 


5-30 


Adjusts frequency response compensation slope for 
FREQUENCY BAND GHz 10.5-22. 


A20R56 


B6C 


5-30 


Adjusts frequency response compensation slope for 
upper part of FREQUENCY BAND GHz 10.5-22. 


A20R60 


B6A 


5-30 


Adjusts frequency response compensation offset for 
FREQUENCY BAND GHz 10.5-22. 


A20R71 


VI 


5-28, 5-30 


Adjusts mixer diode bias for FREQUENCY BAND 
GHz 0.1 -1.8. 


A20R77 


V3 


5-28, 5-30 


Adjusts mixer diode bias for FREQUENCY BAND 
GHz 3. 8-8.5. 


A20R85 


V4 


5-28, 5-30 


Adjusts mixer diode bias for FREQUENCY BAND 
GHz 1.7 -4.1 and 5.8-12.9. 


A20R95 


V5 


5-28, 5-30 


Adjusts mixer diode bias for FREQUENCY BAND 
GHz 8.5-18. 


A20R105 


V6 


5-28,5-30 


Adjusts mixer diode bias for FREQUENCY BAND 
GHz 10.5-22. 


A20R119 


B7B 


5-31 


Adjusts frequency response compensation slope for 
FREQUENCY BAND GHz 12.4-26.5. 


A20R123 


B7A 


5-31 


Adjusts frequency response compensation offset for 
FREQUENCY BAND GHz 12.4-26.5. 


A20R127 


68B 


5-31 


Adjusts frequency response compensation slope for 
FREQUENCY BAND GHz 21-44. 


A20R131 


B8A 


5-31 


Adjusts frequency response compensation offset for 
FREQUENCY BAND GHz 21-44. 


A20R135 


B9B 


5-31 


Adjusts frequency response compensation offset for 
FREQUENCY BAND GHz 33-71. 
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Table 5-1. Adjustable Components (4 of 6) 




Reference 

Designator 


Adjustment 

Name 


Adjustment 

Paragraph 


Description 


A20R139 


B9A 


5-31 


Adjusts frequency response compensation offset for 
FREQUENCY BAND GHz 33-71. 


A20R143 


BlOB 


5-31 


Adjusts frequency response compensation slope for 
FREQUENCY BAND GHz 53-115. 


A20R147 


BlOA 


5-31 


Adjusts frequency response compensation offset for 
FREQUENCY BAND GHz 53-115. 


A21R52 


1 kHz 


5-19 


Adjusts IF bandwidth for RESOLUTION BW of 1 kHz 
(Option 002 only). 


A21R55 


3 kHz 


5-19 


Adjusts IF bandwidth for RESOLUTION BW of 3 kHz. 


A21R58 


10 kHz 


5-19 


Adjusts IF bandwidth for RESOLUTION BW of 10 kHz. 


A21R71 


300 kHz 


5-19 


Adjusts IF bandwidth for RESOLUTION BW of 300 kHz. 


A21R74 


1 MHz 


5-19 


Adjusts IF bandwidth for RESOLUTION BW of 1 MHz. 


A21R77 


3 MHz 


5-19 


Adjusts IF bandwidth for RESOLUTION BW of 3 MHz. 


A21R92 


OFFSET 


5-17 


NuUs offset generated in A22 Log Amplifier Assembly. 


A21R132 


OFFSET 2 


5-17 


Nulls offset generated in A22 Log Amplifier Assembly. 


A22R10 


OFFSET 


5-18 


Adjusts -8V temperature compensated supply. 


A22R21 


TC 




Adjusts gain of +1 V supply to provide temperature 
compensation for log mode temperature controlled variable 
gain amplifier. (Factory adjustable only.) 


A22R23 


SLOPE 


5-18 


Adjusts gain of log mode temperature controlled variable 
gain amplifier. 


A22R27 


G6 


5-18 


Adjusts combined gain of 2nd and 3rd stages in linear mode. 


A22R30 


G5 


5-18 


Adjusts gain of 4th stage in linear mode. 


A22R33 


G4 


5-18 


Adjusts gain of 5th stage in linear mode. 


A22R34 


LIN 


5-18 


Adjusts combined gain of 6th and 7th stages in linear mode. 


A22R39 


-10 dB 


5-18 


Adjusts shape of log fidelity curve at —10 dB. 


A22R69 


-30 dB 


5-18 


Adjusts shape of log fidelity curve at —30 dB. 


A22R88 


1 VT 




Adjusts voltage at A22TP1 for approximately +1 V. 
(Factory adjustable only.) 


A22R121 


LOG GAIN 


5-18 


Adjusts dc offset circuitry at output of A22 Log Amplifier 
Assembly for 10 dB steps in log mode. 


A23C15 


SYM 


5-19 


Adjusts symmetry of first stage of crystal bandwidth filter. 


A23C23 


LCCTR 


5-19 


Adjusts centering of first stage of LC bandwidth filter. 


A23C25 


CTR 


5-19 


Adjusts centering of first stage of crystal bandwidth filter. 


A23C38 


SYM 


5-19 


Adjusts symmetry of second stage of crystal bandwidth filter. 


A23C45 


LCCTR 


5-19 


Adjusts centering of second stage of LC bandwidth filter. 


A23C54 


CTR 


5-19 


Adjusts centering of second stage of crystal bandwidth filter. 


A23C73 


LCDIP 


5-19 


Compensates for capacitance of CR3 . 


A23C74 


LCDIP 


5-19 


Compensates for capacitance of CRl 1. 


A23R26 


LC 


5-19 


Adjusts feedback in LC circuit of bandpass filter. 


A23R31 


XTAL 


5-19 


Adjusts feedback in crystal circuit of bandpass filter. 


A24C35 


Fo lOOHzBW 


5-19 


Sets frequency of 18.4 MHz oscillator (standard instrument 
only). 
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Table 5-1. Adjustable Components ( 5 of 6) 



Reference 

Designator 


Adjustment 

Name 


Adjustment 

Paragraph 


Description 


A24R1 


40 dB 


5-20 


Adjusts gain of 15-dB amplifier stage. 


A24R2 


20 dB 


5-20 


Adjusts gain of 3-dB amplifier stage (standard) or 20-dB 








amplifier stage (Option 002). 


A24R3 


10 dB 


5-20 


Adjusts gain of 10-dB amplifier stage. 


A24R4 


RF GAIN 


5-20 


Sets output level of IF Section for maximum RF input level. 


A24R5 


OdB 


5-20 


Adjusted to calibrate 0 dB position of REFERENCE 








LEVEL FINE control. 


A24R6 


-12 dB 


5-20 


Adjusted to calibrate — 12 dB position of REFERENCE 








LEVEL FINE control. 


A25C24 


LONULL 


5-19 


Nulls fundamental and harmonics of 18.4 MHz 








oscillator in 21 .4 MHz signal path. (Standard 








instrument only.) 


A25R20 


DC GAIN 


5-19 


Sets amplitude of 1 kHz, .3 kHz, and .1 kHz 








RESOLUTION BW to agree with 1 MHz amplitude. 








(Standard instrument only.) 


A26C2 


SYM 


5-19 






A26C3 


CTR 


5-19 






A26C12 


SYM 


5-19 






A26C13 


CTR 


5-19 




SYM adjusts shape of filter skirts. CTR optimizes 


A26C19 


SYM 


5-19 




Y centering and minimizes amplitude of filter shape. 


A26C20 


CTR 


5-19 




r (Standard instrument only.) 


A26C25 


SYM 


5-19 






A26C26 


CTR 


5-19 






A26C32 


SYM 


5-19 






A26C33 


CTR 


5-19 


y 




A26C53 


100 Hz GAIN 


5-19 


Sets gain of 100 Hz RESOLUTION BW. 


A27C15 


SYM 


5-19 


Adjusts symmetry of first stage of crystal bandwidth filter. 


A27C23 


LCCTR 


5-19 


Adjusts centering of first stage of LC bandwidth filter. 


A27C25 


CTR 


5-19 


Adjusts centering of first stage of crystal bandwidth filter. 


A27C38 


SYM 


5-19 


Adjusts symmetry of second stage of crystal bandwidth 








filter. 


A27C45 


LCCTR 


5-19 


Adjusts centering of second stage of LC bandwidth filter. 


A27C54 


CTR 


5-19 


Adjusts centering of second stage of crystal bandwidth 








filter. 


A27C73 


LCDIP 


5-19 


Compensates for capacitance of CR3. 


A27C74 


LCDIP 


5-19 


Compensates for capacitance of CRl 1. 


A27R26 


LC 


5-19 


Adjusts feedback in LC circuit of bandpass filter. 


A27R31 


XTAL 


5-19 


Adjusts feedback in crystal circuit of bandpass filter. 


A28R7 


PIN RES 


5-30 


Compensates for variations in PIN diode resistance. 


A35C1 


Cl 


5-24 


Adjusts bandpass of 2050 MHz bandpass filter. 


A35C2 


C2 


5-24 


Adjusts bandpass of 2050 MHz bandpass filter. 


A35C3 


C3 


5-24 


Adjusts bandpass of 2050 MHz bandpass filter. 


A35C4 


2NDLO 


5-24 


Adjusts second LO frequency of 1728.60 MHz. 




FREQUENCY 
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Table 5-1. Adjustable Components (6 of 6) 



Reference 

Designator 


Adjustment 

Name 


Adjustment 

Paragraph 


Description 


A35L5 


2ND MIXER 
MATCH 


5-24 


Adjusts for optimum match between second converter 
output and third converter input. 


A36A2C2 


1 .3 MHz NULL 


5-27 


Adjusted to balance out stray capacitance. 


A36A2C3 


LINEARITY 


5-27 


Adjusted for linear frequency change with linear sweep input. 


A37C1 


321.4 MHz BP 
ADJUST 


5-25 


Adjusts bandpass of 321.4 MHz bandpass filter. 


A37C2 


321.4 MHz BP 
ADJUST 


5-25 


Adjusts bandpass of 321.4 MHz bandpass filter. 


A37C3 


321.4 MHz BP 
ADJUST 


5-25 


Adjusts bandpass of 321 .4 MHz bandpass filter. 


A37C4 


321.4 MHz BP 
ADJUST 


5-25 


Adjusts bandpass of 321.4 MHz bandpass filter. 


A37C5 


300 MHz BP 
ADJUST 


5-25 


Adjusts bandpass of 300 MHz bandpass filter. 


A37C6 


300 MHz BP 
ADJUST 


5-25 


Adjusts bandpass of 300 MHz bandpass filter. 


A37A3L4 


OSC PEAK 


5-25 


Peaks 100 MHz crystal oscillator. 


A37A2R27 


CAL OUT LEVEL 


5-25 


Adjusts 100 MHz CAL OUT to —10 dBm power out. 


A40A2R17 


+15VRADJ 


5-12 


Adjusts +15V power supply. 


A42A1C4 


OSC PEAK 


5-33 


Adjusts resonant frequency of output tank circuit of 
100 MHz crystal oscillator (Option 001). 


A42A1C5 


FREQ 


5-33 


Fine-tunes frequency of 100 MHz crystal oscillator 
(Option 001). 


A42A1C15 


OUTPUT MATCH 


5-33 


Adjusts output tank circuit of comb generator power 
amplifier for match to Step Recovery Diode Module 
(Option 001). 
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Table 5-2. Related Adjustments (1 of 2) 




Assembly Replaced or Repaired 


Perform the Following Related Adjustments 


Para. No. 


A1 Front Panel Display 


No related adjustments 




A2A1 Front Switch 


Absolute Amplitude Calibration 


5-32 


A2A2 Frequency Display 


No related adjustments 




A2A3 Tuning 


YIG Driver Adjustment 


5-23 


A2A4 Rear Switch 


No related adjustments 




A3 Display Adjust 


Front-panel adjustments only 




A4 Z Axis Assembly 


Z Axis Adjustments 


5-14 




Digital Storage Adjustments 


5-16 




Horizontal and Vertical Gain Adjustments 


5-17 


A5 X-Y Amplifier 


Digital Storage Adjustments 


5-16 




Horizontal and Vertical Gain Adjustments 


5-17 


A6 High Voltage Power Supply 


High Voltage Power Supply Adjustment 


5-13 




Z Axis Adjustment 


5-14 


A7 Input/Output 


No related adjustments 




A8 Microprocessor 


No related adjustments 




A9 Data Converter 


Digital Storage Adjustments 


5-16 


AlO Display Motherboard 


No related adjustments 




A1 1 DVM Digital 


No related adjustments 




A12 DVM Analog 


+10V Reference and Digital Readout Adjustments 


5-22 


A13 Relay Driver 


No related adjustments 




A14 Tuning Stabilizer Control 


Tuning Stabilizer Control Adjustments 


5-27 


A15 Sweep Attenuator 


Sweep Attenuator Adjustment 


5-26 


A16 Sweep Generator 


Sweep Generator Adjustments 


5-21 


A17 Frequency Control 


+10V Reference and Digital Readout Adjustments 


5-22 




YIG Driver Adjustment 


5-23 


A18 Full Multiband 


No related adjustments 




A 19 YIG Driver 


YIG Driver Adjustment 


5-23 


A20 Bias 


Preliminary Bias Adjustment 


5-28 




Frequency Response Adjustments 


5-30 


A21 Video 100 Hz 


Digital Storage Adjustments 


5-16 




Video Offset Adjustment 


5-17 




Bandwidth Filter Adjustments 


5-19 


A21 Video (Opt. 002) 


Digital Storage Adjustments 


5-16 




Video Offset Adjustment 


5-17 




Bandwidth Filter Adjustments 


5-19 


A22 Log Amplifier 


Log Amplifier Adjustments 


5-18 


A23 Bandwidth Filter No. 2 


Video Offset Adjustment 


5-17 




Bandwidth Filter Adjustments 


5-19 


A24 Step Gain Amplifier/Oscillator 


Step Gain Adjustments 


5-20 


A24 Step Gain Amplifier (Opt. 002) 


Step Gain Adjustments 


5-20 
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Table 5-2. Related Adjustments ( 2 of 2) 



Assembly Replaced or Repaired 


Perform the Following Related Adjustments 


Para. l\lo. 


A25 Up-Down Converter 


Bandwidth Filter Adjustments 


5-19 




Step Gain Adjustments 


5-20 


A26 3 MHz Filter 


Bandwidth Filter Adjustments 


5-19 


A27 Bandwidth Filter No. 1 


Video Offset Adjustment 


5-17 




Bandwidth Filter Adjustments 


5-19 


A28 Variable Gain 


Frequency Response Adjustments 


5-30 




Absolute Amplitude Calibration 


5-32 


A29 RF-IF Motherboard 


No related adjustments 




A30 First Mixer 


Preliminary Bias Adjustment 


5-28 




Frequency Response Adjustments 


5-30 




Absolute Amplitude Calibration 


5-32 


A31 YIG-Tuned Oscillator 


YIG Driver Adjustment 


5-23 


A32 YIG-Tuned Filter 


YIG Driver Adjustment 


5-23 




YTF Tracking Adjustment 


5-29 


A3 3 Limiter 


No related adjustments 




A34 RF Attenuator 


No related adjustments 




A3 5 Second Converter 


Second Converter Adjustment 


5-24 


A3 6 Tuning Stabilizer 


Tuning Stabilizer Control Adjustments 


5-27 


A37 Third Converter 


Third Converter Adjustment 


5-25 


A40 Power Supply 


Low Voltage Power Supply Check and Adjustment 


5-12 


A41 Line Module and Cable Assembly 


Low Voltage Power Supply Check and Adjustment 


5-12 


A42 Comb Generator (Opt. 001) 


Comb Generator Adjustment 


5-33 


A43 HP-IB Connector 


No related adjustments 
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Table 5-3. Factory-Selected Components (1 of 3) 




Reference 

Designator 


Adjustment 

Paragraph 


Basis of Selection 


A5R23 


5-17 


Increases range of A5R25 VERT GAIN. 


A5R62 


5-17 


Increases range of A5R64 HORIZ GAIN. 


A12C23 


5-22 


Adjusts zero-crossing linearity of FREQUENCY GHz readout. 


A12R52 


5-22 


Shifts range of A12R53 HYST. 


A14C19 


5-27 


Selects cutoff frequency of 16-kHz low-pass filter in Tickler Coil Driver. 


A17R9 


5-22 


Shifts range of A17R1 1 +10VR for +10V at A17TP1 . 


A19R37 


5-29 


Selects frequency at which A19R39 YTF LIN 13 begins to take effect. 


A19R40 


5-29 


Selects frequency at which A19R42 YTF LIN 16 begins to take effect. 


A19R43 


5-29 


Selects frequency at which A19R45 YTF LIN 18 begins to take effect. 


A19R46 


5-29 


Selects frequency at which A19R48 YTF LIN 20 begins to take effect. 


A19R49 


5-29 


Selects frequency at which A19R5 1 YTF LIN 22 begins to take effect. 


A20R76 


5-30 


Minimizes peak-to-peak ripple variation of frequency response for 
FREQUENCY BAND GHz .01-1.8. 


A20R90 


5-30 


Minimizes peak-to-peak ripple variation of frequency response for 
FREQUENCY BAND GHz 1.7 -4.1 and 5.8-12.9. 


A20R100 


5-30 


Minimizes peak-to-peak ripple variation of frequency response for 
FREQUENCY BAND GHz 8.5-18. 


A20R110 


5-30 


Minimizes peak-to-peak ripple variation of frequency response for 
FREQUENCY BAND GHz 10.5-22. 


A23C16 


5-19 


Shifts range of A23C23. 


A23C20 


5-19 


Shifts range of A23C23. 


A23C43 


5-19 


Shifts range of A23C45. 


A23C64 


5-19 


Shifts range of A23C45. 


A23R3 


5-20 


Selects gain of 10-dB Input Buffer Amplifier. 


A23R7 


5-19 


Selected to divide input signal equally between crystal and LC paths. 


A23R19 


5-19 


Selects correct IF bandwidth for RESOLUTION BW of 100 kHz. 


A23R23 


5-19 


Selects correct IF bandwidth for RESOLUTION BW of 30 kHz. 


A23R24 


5-19 


Increases range of A23R26 LC. 


A23R25 


5-19 


Increases range of A23R26 LC. 


A23R32 


5-19 


Shifts range of A23R26 LC. 


A23R43 


5-19 


Selects correct IF bandwidth for RESOLUTION BW of 100 kHz. 


A23R48 


5-19 


Selects correct IF bandwidth for RESOLUTION BW of 30 kHz. 


A23R56 


5-19 


Selected to equalize feedback between LC stages. 


A24C25 


5-19 


Selects center frequency of 21.4-MHz Bandpass Filter. 


A24C34 


5-19 


Shifts range of A24C35 Fq 100 Hz BW. 


A24L11 


5-19 


Adjusts frequency of 18.4-MHz Oscillator to match frequency of 
crystal A24Y1 . 


A24R55 


5-19 


Adjusts power level of 18.4-MHz Oscillator. 


A25R23 


5-19 


Matches impedance of mixer output to impedance of crystal pole. 


A25R48 


5-19 


Shifts range of A25R20 DC GAIN. 


A26R7 


5-19 


Selects correct IF bandwidth for RESOLUTION BW of .3 kHz. 


A26R9 


5-19 


Selects correct IF bandwidth for RESOLUTION BW of 1 kHz. 


A26R10 


5-19 


Selects correct IF bandwidth for RESOLUTION BW of 1 kHz. 
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Table 5-3. Factory-Selected Components (2 of 3) 




Reference 

Designator 


Adjustment 

Paragraph 


Basis of Selection 


A26R17 


5-19 


Selects correct IF bandwidth for RESOLUTION BW of .1 kHz. 


A26R18 


5-19 


Selects correct IF bandwidth for RESOLUTION BW of ,3 kHz, 


A26R19 


5-19 


Selects correct IF bandwidth for RESOLUTION BW of 1 kHz. 


A26R20 


5-19 


Selects correct IF bandwidth for RESOLUTION BW of 1 kHz. 


A26R27 


5-19 


Selects correct IF bandwidth for RESOLUTION BW of .1 kHz. 


A26R28 


5-19 


Selects correct IF bandwidth for RESOLUTION BW of .3 kHz. 


A26R29 


5-19 


Selects correct IF bandwidth for RESOLUTION BW of 1 kHz. 


A26R30 


5-19 


Selects correct IF bandwidth for RESOLUTION BW of 1 kHz, 


A26R36 


5-19 


Selects correct IF bandwidth for RESOLUTION BW of .1 kHz. 


A26R37 


5-19 


Selects correct IF bandwidth for RESOLUTION BW of 1 kHz. 


A26R39 


5-19 


Selects correct IF bandwidth for RESOLUTION BW of 1 kHz. 


A26R40 


5-19 


Selects correct IF bandwidth for RESOLUTION BW of 1 kHz. 


A26R45 


5-19 


Selects correct IF bandwidth for RESOLUTION BW of .1 kHz. 


A26R46 


5-19 


Selects correct IF bandwidth for RESOLUTION BW of .3 kHz. 


A26R48 


5-19 


Selects correct IF bandwidth for RESOLUTION BW of 1 kHz. 


A26R49 


5-19 


Selects correct IF bandwidth for RESOLUTION BW of 1 kHz, 


A26R54 


5-19 


Selected for equal amplitudes of .3 kHz and 1 kHz RESOLUTION BW. 


A26R64 


5-19 


Selects correct IF bandwidth for RESOLUTION BW of .1 kHz, 


A27C16 


5-19 


Shifts range of A27C23. 


A27C20 


5-19 


Shifts range of A27C23. 


A27C43 


5-19 


Shifts range of A27C45 . 


A27C64 


5-19 


Shifts range of A27C45. 


A27R3 


5-20 


Selects gain of 10-dB Input Buffer Amplifier. 


A27R7 


5-19 


Selected to divide input signal equally between crystal and LC paths. 


A27R19 


5-19 


Selects correct IF bandwidth for RESOLUTION BW of 100 kHz. 


A27R23 


5-19 


Selects correct IF bandwidth for RESOLUTION BW of 30 kHz. 


A27R24 


5-19 


Increases range of A27R26 LC. 


A27R25 


5-19 


Increases range of A27R26 LC. 


A27R32 


5-19 


Shifts range of A27R26 LC. 


A27R43 


5-19 


Selects correct IF bandwidth for RESOLUTION BW of 100 kHz. 


A27R48 


5-19 


Selects correct IF bandwidth for RESOLUTION BW of 30 kHz. 


A27R56 


5-19 


Selected to equalize feedback between LC stages. 


A28R2 


5-32 


Shifts range of A2A1R9 REF LEVEL CAL. 


A28R6 


5-19 


Shifts range of A28R7 PIN RES. 


A28R19 


5-30 


Selects correct gain compensation of FREQUENCY BAND GHz 5.8—12.9. 


A28R21 


5-30 


Selects correct gain compensation of FREQUENCY BAND GHz 5.8—12.9. 


A28R23 


5-30 


Selects correct gain compensation of FREQUENCY BAND GHz 10.5—22. 


A28R32 




Minimizes distortion (not field-selectable). 


A28R33 




Minimizes distortion (not field-selectable). 


A36A1C12 




Corrects sensitivity error of differential comparator (not field-selectable). 


A36A1R14 




Corrects sensitivity error of differential comparator (not field-selectable). 


A36A2C8 


5-27 


Shifts range of A36A2C16 1 MHz PEAK. 
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Table 5-3. Factory-Selected Components (3 of 3) 



Reference 

Designator 


Adjustment 

Paragraph 


A36A2C18 


5-27 


A36A2R26 


5-27 


A36A2R27 


5-27 


A42A1L3 


5-33 


A42A1R6 


5-33 




Shifts range of A36A2C16 1 MHz PEAK. 

Sets gain of 1 MHz oscillator. 

Selects correct 1 MHz oscillator gain. 

Increases range of A42A1C5 FREQ. 

Sets output power of Comb Generator (Option 001). 
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Table 5-4. HP Part Numbers of Standard Value Replacement Components (1 of 3) 






CAPACITORS 



RANGE: 1 to 24 pF 
TYPE: Tubular 
TOLERANCE: 

1 to 9.1 pF = ±.25pF 
10 to 24pF = ±5% 



Value 

(pF) 



1.0 

1.2 

1.5 

1.8 

2.0 




HP Part Number 



0160-2236 

0160-2237 

0150-0091 

0160-2239 

0160-2240 



RANGE: 27 to 680 pF 
TYPE: Dipped Mica 
TOLERANCE: ±5% 




Q Value 

D 



HP Part Number 



8 

9 

8 

1 

4 



27 

30 

33 

36 

39 



0160-2306 

0160-2199 

0160-2150 

0160-2308 

0140-0190 



C 

D 



3 

2 

5 

5 

7 



2.2 

2.4 
2.7 

3.0 

3.3 

3.6 
3.9 

4.3 

4.7 

5.1 

5.6 

6.2 

6.8 

7.5 

8.2 

9.1 

10.0 

11.0 

12.0 

13.0 

15.0 

16.0 
18.0 
20.0 
22.0 

24.0 



0160-2241 

0160-2242 

0160-2243 

' 0160-2244 

0150-0059 

0160-2246 

0160-2247 

0160-2248 

0160-2249 

0160-2250 

0160-2251 

0160-2252 

0160-2253 

0160-2254 

0160-2255 

0160-2256 

0160-2257 

0160-2258 



5 

6 

7 

8 
8 

0 

1 

2 

3 

6 

7 

8 
9 
0 
1 

2 

3 

4 



43 

47 

51 

56 

62 

68 

75 

82 

91 

100 

110 

120 

130 

150 

160 

180 

200 

220 

240 

270 



0160-2259 

0160-2260 

0160-2261 

0160-2262 



5 

8 

9 

0 



300 

330 

360 

390 

430 



0160-2263 

0160-2264 

0160-2265 

0160-2266 



1 



2 

3 

4 



470 

510 

560 

620 

680 



0160-2200 

0160-2307 

0160-2201 

0140-0191 

0140-0205 



6 

4 

7 

8 

5 



0140-0192 

0160-2202 

0140-0193 

0160-2203 

0160-2204 



9 

8 

0 

9 

0 



0140-0194 

0160-2205 

0140-0195 

0140-0196 

0160-2206 



1 

1 

2 

3 

2 



0140-0197 

0140-0198 

0160-0134 

0140-0199 

0140-0210 



4 

5 
1 

6 
2 



0160-2207 

0160-2208 

0160-2209 

0140-0200 

0160-0939 



3 

4 

5 
0 
4 



0160-3533 

0160-3534 

0160-3535 

0160-3536 

0160-3537 



0 

1 

2 

3 

4 
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Model 8569B 



Table 5-4. HP Part Numbers of Standard Value Replacement Components (2 of 3) 



RESISTORS 



RANGE: 10to464KOhms 
TYPE; Fixed-Film 
WATTAGE: .125at125"C 
TOLERANCE: ±1.0% 





= 


J 


? ! 
/ N 

d n 


r 














i 


L 




E 







"Value 

(n) 


HP Part Number 


C 

0 


Value 

(n) 


HP Part Number 


le 


Value 

(n) 


HP Part Number 


C 

D 


10.0 


0757-0346 


2 


464 


0698-0082 


7 


21.5K 


0757-0199 


3 


11.0 


0757-0378 


0 


511 


0757-0416 


7 


23.7K 


0698-3158 


4 


12.1 


0757-0379 


1 


562 


0757-0417 


8 


26. IK 


0698-3159 


5 


13.3 


0698-3427 


0 


619 


0757-0418 


9 


28.7K 


0698-3449 


6 


14.7 


0698-3428 


1 


681 


0757-0419 


0 


31.6K 


0698-3160 


8 


16.2 


0757-0382 


6 


750 


0757-0420 


3 


34.8K 


0757-0123 


3 


17.8 


0757-0294 


9 


825 


0757-0421 


4 


38.3K 


0698-3161 


9 


19.6 


0698-3429 


2 


909 


0757-0422 


5 


42.2K 


0698-3450 


9 


21.5 


0698-3430 


5 


l.OK 


0757-0280 


3 


46.4K 


0698-3162 


0 


23.7 


0698-3431 


6 


I.IK 


0757-0424 


7 


51. IK 


0757-0458 


7 


26.1 


0698-3432 


7 


1.21K 


0757-0274 


5 


56.2K 


0757-0459 


8 


28.7 


0698-3433 


8 


1.33K 


0757-0317 


7 


61.9K 


0757-0460 


1 


31.6 


0757-0180 


2 


1.47K 


0757-1094 


9 


68. IK 


0757-0461 


2 


34.8 


0698-3434 


9 


1.62K 


0757-0428 


1 


75. OK 


0757-0462 


3 


38.3 


0698-3435 


0 


1.78K 


0757-0278 


9 


82.5K 


0757-0463 


4 


42.2 


0757-0316 


6 


1.96K 


0698-0083 


8 


90.9K 


0757-0464 


5 


46.4 


0698-4037 


0 


2.15K 


0698-0084 


9 


lOOK 


0757-0465 


6 


51.1 


0757-0394 


0 


2.37K 


0698-3150 


6 


IlOK 


0757-0466 


7 


56.2 


0757-0395 


1 


2.61K 


0698-0085 


0 


12IK 


0757-0467 


8 


61.9 


0757-0276 


7 


2.87K 


0698-3151 


B 


133K 


0698-3451 


0 


68.1 


0757-0397 


3 


3.16K 


0757-0279 


o 


147K 


0698-3452 


1 


75.0 


0757-0398 


4 


3.48K 


0698-3152 


8 


162K 


0757-0470 


3 


82.5 


0757-0399 


5 


3.83K 


0698-3153 


9 


178K 


0698-3243 


8 


90.0 


0757-0400 


9 


4.22K 


0698-3154 




196K 


0698-3453 


2 


100 


0757-0401 


0 


4.64K 


0698-3155 




215K 


0698-3454 


3 


no 


0757-0402 


1 


5.11K 


0757-0438 




237K 


0698-3266 


5 


121 


0757-0403 


2 


5.62K 


0757-0200 


7 


261K 


0698-3455 


4 


133 


0698-3437 


2 


6.19K 


0757-0290 


5 


287K 


0698-3456 


5 


147 


0698-3438 


3 


6.8 IK 


0757-0439 


4 


316K 


0698-3457 


6 


162 


0757-0405 


4 


7.50K 


0757-0440 


7 


348K 


0698-3458 


7 


178 


0698-3439 


4 


8.25K 


0757-0441 


8 


383K 


0698-3459 


8 


196 


0698-3440 


7 


9.09K 


0757-0288 


1 


422K 


0698-3460 


1 


215 


0698-3441 


8 


lO.OK 


0757-0442 


9 


464K 


0698-3260 


9 


237 


0698-3442 


9 


ll.OK 


0757-0443 


0 








261 


0698-3132 


4 


12. IK 


0757-0444 


1 








287 


0698-3443 


0 


13.3K 


0757-0289 


2 








316 


0698-3444 


1 


14.7K 


0698-3156 


2 








348 


0698-3445 


2 


16.2K 


0757-0447 


4 








383 


0698-3446 


3 


17.8K 


0698-3136 


8 








422 


0698-3447 


4 


19.6K 


0698-3157 


3 
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Adjustments 



Table 5-4. HP Part Numbers of Standard Value Replacement Components (3 of 3) 






RESISTORS 




RANGE: 10 to 1.47M Ohms 
TYPE: Fixed-Film 
WATTAGE: .5at125°C 
TOLERANCE: ±1% 


























I 


1 






1 
































Value 


HP Part 


B 


Value 


HP Part 


n 


Value 


HP Part 




C 


Value 


HP Part 


n 


(n) 


Number 


H 


in) 


Number 


II 


(n) 


Number 




H 


(n) 


Number 


m 


10.0 


0757-0984 


4 


215 


0698-3401 


0 


4.64K 


0698-3348 




4 


IlOK 


0757-0859 


2 


11.0 


0575-0985 


5 


237 


0698-3102 


8 


5.11K 


0757-0833 




2 


121K 


0757-0860 


5 


12.1 


0757-0986 


6 


261 


0757-1090 


5 


5.62K 


0757-0834 


3 


133K 


0757-0310 


0 


13.3 


0757-0001 


6 


287 


0757-1092 


7 


6.19K 


0757-0196 


0 


147K 


0698-3175 


5 


14.7 


0698-3388 


2 


316 


0698-3402 


1 


6.81K 


0757-0835 


4 


162K 


0757-0130 


2 


16.2 


0757-0989 


9 


348 


0698-3403 


2 


7.50K 


0757-0836 


5 


178K 


0757-0129 


9 


17.8 


0698-3389 


3 


383 


0698-3404 


3 


8.25K 


0757-0837 


6 


196K 


0757-0063 




19.6 


0698-3390 


6 


422 


0698-3405 


4 


9.09K 


0757-0838 


7 


215K 


0757-0127 


fu 


21.5 


0698-3391 


7 


464 


0698-0090 


7 


lO.OK 


0757-0839 


8 


237K 


0698-3424 


B 


23.7 


0698-3392 


8 


511 


0757-0814 


9 


12.1K 


0757-0841 




2 


261K 


0757-0064 


n 


26.1 


0757-0003 


8 


562 


0757-0815 




13.3K 


0698-3413 


4 


287K 


0757-0154 


0 


28.7 


0698-3393 


9 


619 


0757-0158 


4 


14.7K 


0698-3414 


5 


316K 


0698-3425 


8 


31.6 


0698-3394 


0 


681 


0757-0816 


1 


16.2K 


0757-0844 


5 


348K 


0757-0195 


9 


34.8 


0698-3395 


1 


750 


0757-0817 


2 


17.8K 


0698-0025 


8 


383K 


0757-0133 


5 


38.3 


0698-3396 


2 


825 


0757-0818 


3 


19.6K 


0698-3415 


6 


422K 


0757-0134 


6 


42.2 


0698-3397 


3 


909 


0757-0819 


4 


21.5K 


0698-3416 


7 


464K 


0698-3426 


9 


46.4 


0698-3398 


4 


LOOK 


0757-0159 


5 


23.7K 


0698-3417 


8 


511K 


0757-0135 


7 


51.1 


0757-1000 


7 


l.lOK 


0757-0820 


7 


26. IK 


0698-3418 


9 


562K 


0757-0868 


3 


56.2 


0757-1001 


8 


1.21K 


0757-0821 


8 


28.7K 


0698-3103 


9 


619K 


0757-0136 


8 


61.9 


0757-1002 


9 


1.33K 


0698-3406 


5 


31.6K 


0698-3419 


0 


681K 


0757-0869 


4 


68.1 


0757-0794 


4 


1.47K 


0757-1078 


9 


34.8K 


0698-3420 


3 


750K 


0757-0137 


9 


75.0 


0757-0795 


5 


1.62K 


0757-0873 




38.3K 


0698-3421 


4 


825K 


0757-0870 


7 


82.5 


0757-0796 


6 


1.78K 


0698-0089 


4 


42.2K 


0698-3422 


5 


909K 


0757-0138 


0 


90.0 


0757-0797 


7 


1.96K 


0698-3407 


6 


46.4K 


0698-3423 


6 


IM 


0757-0059 


4 


100 


0757-0198 


2 


2.15K 


0698-3408 


7 


51.1K 


0757-0853 


6 


I.IM 


0757-0139 


1 


110 


0757-0798 


8 


2.37K 


0698-3409 


8 


56.2K 


0757-0854 


7 


1.21M 


0757-0871 


8 


121 


0757-0799 


9 


2.61K 


0698-0024 


7 


61.9K 


0757-0309 


7 


1.33M 


0757-0194 


8 


133 


0698-3399 


5 


2.87K 


0698-3101 


7 


68. IK 


0757-0855 


8 


1.47M 


0698-3464 


5 


147 


0698-3400 


9 


3.16K 


0698-3410 


1 


75. OK 


0757-0856 


9 








162 


0757-0802 


5 


3.48K 


0698-341 1 


2 


82.5K 


0757-0857 


0 








178 


0698-3334 


8 


3.83K 


0698-3412 


3 


90.9K 


0757-0858 


o 








196 


0757-1060 


9 


4.22K 


0698-3346 


2 


lOOK 


0757-0367 


1 
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Model 8569B 



ADJUSTMEMTS 



5-12. LOW VOLTAGE POWER SUPPLY CHECK AND ADJUSTMENT 

REFERENCE: 

A40A2 Schematic 
DESCRIPTION: 

The + 15V supply is adjusted for + 15.000 ± 0.005 Vdc, and the remaining low voltage supplies are checked for 
correct output. 



SPECTRUM ANALYZER DIGITAL VOLTMETER 




Figure 5-1. Low Voltage Power Supply Check and Adjustment Test Setup 

EQUIPMENT: 

Digital Voltmeter HP3455A 




BOTTOM VIEW 





Model 8569B 



Adjustments 



ADJUSTMENTS 

5-12. LOW VOLTAGE POWER SUPPLY CHECK AND ADJUSTMENT (Conf d) 

PROCEDURE: 

1 . Set LINE switch OFF, disconnect power cord, and remove HP 8569B bottom cover to gain access to low 
voltage power supplies. Connect equipment as shown in Figure 5-1 . 

2. Reconnect power cord, set LINE switch ON, and connect digital voltmeter to A40A2TP3 . 

3. Adjust + 15VR ADJ potentiometer A40A2R17 for 4- 15.000 ± 0.005 Vdc at A40A2TP3 (Figure 5-2). 

I WARNING 1 

The following check probes voltages that, if contacted, might cause per- 
sonai injury. 

4. Check power supply voltages listed in Table 5-5 . 

5. When adjustment and checks are complete, set LINE switch to OFF, disconnect power cord, and replace 
HP 8569B bottom cover. 

Table 5-5. Low Voltage Power Supplies 



Test Point 


Voltage (Vdc) 


Tolerance (Vdc) 


TPIO 


+158 


±5.0 


TP9 


+30 


±0.30 


TP8 


+20 


±0.20 


TPS 


+15 


±0.10 


TPS 


+10 


±0.10 


TPl 


+5.2 


±0.05 


TP6 


-10 


±0.10 


TP4 


-15 


±0.10 


TP2 


-40 


±0.4 
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ADJUSTMENTS 



5-13. HIGH VOLTAGE POWER SUPPLY ADJUSTMENT 

REFERENCE: 

A6 Schematic 
DESCRIPTION: 

A high-voltage probe is required to measure the high-voltage cathode supply to the CRT. The probe accuracy is 
checked by comparing measurements of the -h 158V supply with, and without, the probe in the test setup. Any 
error is compensated for when the CRT cathode supply voltage is set. The Intensity Limit adjustment is set to 
limit the CRT control grid voltage and, in effect, to limit the maximum CRT trace intensity. 



SPECTRUM ANALYZER 




O G 0® 



® ® ® 

0 » □ ^n a n mj 

o°o 



A40A2TPt0 



DIGITAL VOLTMETER 




INPUT 



J 

I 

I 



HIGH VOLTAGE 



1 


u 


u 


U 


PROBE 


C— J 


□ 


r 


r 


D 


1 


n 


n 


r 


— 1 — 



Figure 5-3. High Voltage Power Supply Adjustment Test Setup 



EQUIPMENT: 



Digital Voltmeter HP3455A 

High-Voltage Probe (1000:1 Divider) HP34111A 



[wARNir^ 

To minimize shock hazard, use a non-metailic screwdriver for adjustments 
on A6 High Voltage Power Supply Assembly. 

jjJVARNIN^ 

The following procedure probes voltages that, if contacted, may cause per* 
sonal injury or death. 
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ADJUSTMEMTS 



5-13. HIGH VOLTAGE POWER SUPPLY ADJUSTMENT (Cont’d) 

NOTE 

Adjustment of A6 High Voltage Power Supply should not be a routine main- 
tenance procedure. Adjustment should be done only when the high-voltage 
power supply or the CRT is repaired or replaced. 

NOTE 

If A6 High Voltage Power Supply Assembly, or an adjustable component in 
the assembly, is replaced, set all adjustments on the replaced assembly to 
midrange (except A6R18 INT LIM, which should be set fully counterclock- 
wise) before turning the instrument on. If the CRT is replaced, set the front- 
panel INTENSITY control fully counterclockwise before applying power. 

TOP VIEW 




PROCEDURE: 



I warning! 



After disconnecting the ac line power cord, allow at least 30 seconds for 
capacitors in the high-voltage power supply to discharge before removing 
the protective cover of A6 High Voltage Power Supply Assembly. 




1 . 



Set LINE switch OFF, disconnect power cord, and remove HP 8569B top and bottom covers. Remove 
protective cover of A6 High Voltage Power Supply Assembly. 
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ADJUSTMENTS 



5-13. HIGH VOLTAGE POWER SUPPLY ADJUSTMENT (Confd) 



2. Remove screw that attaches A6 assembly to cavity. Partly remove bocird from cavity to read value of 
voltage written on A6A1 Transformer Assembly. Record this voltage. 

I warning") 

To prevent permanent damage to the CRT, be prepared to turn off the instru- 
ment if a bright spot appears. A6R18 INT LIM must be set fuily counterciock- 
wise when a new A6 High Voltage Power Supply Assembly is installed. 

3. Reconnect power cord and set LINE switch ON. If a bright spot appears on screen, immediately turn off 
spectrum analyzer. If bright spot does not appear, set all normal (green) spectrum analyzer settings, except 
as indicated, and other controls as follows: 



TRACE A STORE BLANK 

TRACE B STORE BLANK 

INPUT ATTEN OdB 

REF LEVEL dBm - 10 

AMPLITUDE SCALE LIN 

FOCUS Midrange 

INTENSITY Dim CRT trace 

SWEEP SOURCE MNL 



High Voltage Power Supply 

4. Calibrate high-voltage probe as follows: 

a. Set digital voltmeter (DVM) to AUTO range, measure output of + 158V supply at A40A2TP10 with 
standard DVM probe, and record reading. (See Figure 5-3.) 

+ Vdc 

b. Connect 1000: 1 divider probe to DVM, measure + 158B supply, and record reading. 

+ Vdc 

c. Divide reading recorded in step 4a into reading recorded in step 4b. This gives calibration factor of 
high- voltage probe. 



I WARNING I 

High voltage is present at A6TP1. 

5. Set DVM to lOV range and measure output of high-voltage cathode power supply at A6TP1 CATH test 
hole. 

6. Adjust A6R4 HV (Figure 5-4) for a reading equal to calibration factor (calculated in step 4c), times voltage 
recorded in step 2. 



5-20 




Model 8569B 



Adjustments 



ADJUSTMENTS 



5-13. HIGH VOLTAGE POWER SUPPLY ADJUSTMENT (Confd) 
Focus Limit and Astigmatism 

7. Refer to Z Axis Adjustments and adjust focus limit and astigmatism. 

Intensity Limit 



NOTE 

The DVM must have 10 megohms input resistance for correct measurement, 
if the HP 3455A Digital Voltmeter is used, the 100-voit or the 1000-volt range 
must be used. Do not use AUTO range. 

8. Disconnect 1000: 1 divider probe from DVM and connect standard DVM probe. Connect DVM to A4TP5 
CONT GATE. Set front-panel INTEN control for a voltage reading of 30.0 ± 0.2V. (If voltage at A4TP5 
CONT GATE cannot be reduced to + 30V, decrease A4R77 MIN INTEN just enough to allow reading of 
+ 30 ±0.2V.) 

I WARNING I 



This voltage must be set correctly before A6R18 INT LIM is adjusted, or 
permanent damage to the CRT could result. 

9. Adjust A6R18 INT LIM clockwise until a dot is barely visible on CRT. Then adjust A6R18 counterclock- 
wise until dot disappears. 

10. Refer to Z Axis Adjustments and (1) readjust focus limit and astigmatism and (2) adjust minimum inten- 
sity and intensity gain. 

1 1 . Set LINE switch OFF, disconnect power cord, and wait at least 30 seconds before replacing protective 
cover of A6 High Voltage Power Supply Assembly. Replace HP 8569B top and bottom covers. 
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ADJUSTMENTS 



5-14. Z AXIS ADJUSTMENTS 

REFERENCE: 



A4, A5, and A6 Schematics 
DESCRIPTION: 



Internal test routines of the analyzer are used to adjust its astigmatism, dynamic focus, trace alignment, and 
frequency response. 



SPECTRUM 

ANALYZER 



A4TP5 





0 

II 

DOD 
ODD 
O 0 


V 




® 0 

0 • □ TO 0 

OO 


I o o 0 



DIGITAL VOLTMETER 



) □ □ □ a □ O □ 
□ □ o a o o 
□ □ a □ □ □ a 






INPUT 



Figure 5-5. Z Adjustment Test Setup 



TOP VIEW 



A6 

HIGH VOLTAGE 
POWER SUPPLY 
ASSEMBLY 



A5 

X-Y AMPLIFIER 
ASSEMBLY 



A4 

ZAXIS 

ASSEMBLY 




Figure 5-6. Z Axis Adjustment Locations 
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ADJUSTMENTS 

m 

5-14. Z AXIS ADJUSTMENTS (Conf d) 

PROCEDURE: 



1 . Set LINE switch OFF, disconnect power cord and remove HP 8569B top cover. 

2. Reconnect power cord, set LINE switch ON. 

3. With normal (green) settings, set spectrum analyzer controls as follows: 



TRACE A WRITE 

TRACE B STORE VIEW 

FREQUENCY BAND GHz 01-1.8 

INPUT ATTEN 10 dB 

REF LEVEL dBm - 10 

REFERENCE LEVEL FINE 0 

RESOLUTION BW 100 kHz, Coupled 

TUNING 0.500 GHz 





Focus Limit and Astigmatism 

4. Center FOCUS screwdriver adjustment on front panel. 

5. Simultaneously press PLOT GRAT and CLEAR/RESET to display test routine #0. (Test routine number 
is displayed in upper left portion of CRT annotation.) 

6. Press PLOT CHAR until test routine #3 is selected. (See Figure 5-7.) This routine displays, in CRT 
annotation, two rows of X’s that are formed by a dot matrix. 

7. Set front-panel INTEN control to MAXIMUM. Adjust A4R17 ASTIG and A6R29 FOCUS LIMIT for 
sharpest dots at center of displayed annotation. 

Dynamic Focus 

8. Decrease intensity until characters are dim but visible. Adjust A5R91 X DYN FOCUS for sharpest dots at 
left and right edges of CRT annotation. 

9. Adjust A4R30 INTEN DYN FOCUS for sharpest dots displayed throughout displayed annotation. 

Z Axis Frequency Response 

10. Adjust A4C6 HF TRIM and A4R26 HF GAIN for most uniform intensity of characters. 

1 1 . Return front-panel INTEN control to blue region. 

Pattern and Trace Align 

12. Press PLOT CHAR to select test routine #4. Observe horizontal and verticcil lines that trace perimeter of 
CRT display. 
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ADJUSTMENTS 



5-14. Z AXIS ADJUSTMENTS (Cont’d) 



13. Adjust front panel TRACE ALIGN screwdriver adjustment to align both horizontal lines for best match 
to graticule perimeter. 

14. Adjust A4R16 PATTERN so that both horizontal and vertical traces have minimal curvature. 

15. Repeat steps 7 through 14 until no further adjustment is necessary. 

Minimum intensity and Intensity Gain 



NOTE 



With INTEN control fully counterclockwise, the CRT trace should not turn 
off completely. This prolongs the life of the CRT. The following procedure 
adjusts for the best trace and character intensities for any INTEN setting. 



16. Set normal (green) settings, except as indicated, and other spectrum analyzer controls as follows: 



TRACE A 

TRACED 

AMPLITUDE SCALE 
SWEEP TIME/DIV .. 

SCALE INTEN 

INTEN 



... STORE BLANK 
... STORE BLANK 

LIN 

2/iSEC 

Full counterclockwise 
Full counterclockwise 



17. Adjust A4R77 MIN INTEN potentiometer counterclockwise until trace disappears; then adjust clockwise 
until trace is barely visible. 



18. Set SWEEP SOURCE to MNL. Set MANUAL SWEEP control fully counterclockwise until dot is off 
screen. 



19. Connect voltmeter to A4TP5 CONT GATE (Figure 5-5). Gradually increase INTEN control to fully 
clockwise position. Voltage should not exceed +70V. Adjust A4R4 INTEN GAIN for a voltmeter 
reading of +70.0 ±0.2V. 



20. Disconnect voltmeter from A4TP5. Adjust INTEN and SCALE INTEN to blue region. 

Intensity Balance and Offset 

21. Set TRACE A to WRITE and TRACE B to STORE VIEW. Simultaneously press PLOT GRAT and 
CLEAR/RESET to display test routine #0. 

22. Press PLOT CHAR to view test routine #1. Observe displayed strokes in right half of CRT display. Both 
long and short strokes are displayed. Short strokes are above inverted *V’ and long strokes are below 
inverted ‘V’. (See Figure 5-8.) If inverted ‘V’ is not symmetrical, refer to Stroke Generator adjustment. 

23 . Adjust A4R60 INTEN BAL for uniform intensity on right and left sides above inverted ‘V’ . 
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5-14. Z AXIS ADJUSTMENTS (Confd) 

24. Adjust A4R81 INTEN OFFSET for uniform intensity above and below inverted ‘V’. 

25. If A4R81 does not adjust for uniform intensity, repeat steps 16 through 24. 

26. Set LINE switch OFF, disconnect power cord, and replace HP 8569B top cover. 




Figure 5-7. CRT Display of Test Routine #3 




Figure 5-8. CRT Display of Test Routine #J 
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5-15. DIGITAL STORAGE TEST ROUTINES 

Nine test routines are contained in the firmware of the HP 8569B. These are used to adjust, to verify correct 
operation of, and to troubleshoot the digital storage circuitry. 

Test routines can be accessed in two ways. In the usual method, press and hold the PLOT GRAT push button, 
momentarily press the CLEAR/RESET push button, then release PLOT GRAT. In the other method, turn the 
instrument off, press and hold PLOT GRAT, turn instrument on, and release PLOT GRAT. In the latter 
method, less hardware and firmware needs to be functioning; therefore, it works for some malfunctions in 
which the first method fails to access the test routines. 

In test routines #0 and #4, a four-character code, displayed in the upper right-hand corner of the CRT, repre- 
sents the current revision to each of the four program ROMs. 

The test routines are numbered from #0 through #8 in the upper left-hand corner of the CRT. To view the output 
of the test routines, set both TRACE A and TRACE B to WRITE. To enter and exit the test routines, proceed 
as follows: 

1 . Access test routine #0 by either of the methods in the preceding description. 

2. To select test routines #1 through #5, momentarily press PLOT CHAR to step through these tests in 
sequence. 

3. To select test routines #6 through #8, momentarily press PLOT TRACE to step through these tests in 
sequence. 

4. To exit the test routine mode, either press CLEAR/RESET or turn the instrument off, then on. 

Display Adjust Line Test Pattern 

Test routine #0 (Figure 5-9) is used for the following front-panel adjustments: 

• TRACE ALIGN 

• HORIZ POSN 

• VERT POSN 

A somewhat different display output pattern in test routine #4 also may be used for these adjustments. 

The trace is generated from fixed values in memory that correspond to the top horizontal graticule line smd the 
vertical centerline. When trace alignment and position adjustments are properly made, the generated horizontal 
line should be displayed over the top horizontal graticule line, and the center tick mark should be positioned 
over the vertical centerline etched on the CRT. This matches the center of the top horizontal graticule line with 
the corresponding position sent through the Hewlett-Packard Interface Bus (HP-IB) to the plotter. 

Stroke Generator Test Pattern 

Test routine #1 (Figure 5-9) is used for the following adjustments: 

• INTENBAL(A4R60) 

• MIN INTEN (A4R77) 

• INTEN OFFSET (A4R81) 

• STROKE-FB (A9R59) 

• STROKE GAIN (A9R62) 
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5-15. DIGITAL STORAGE TEST ROUTINES (Cont’d) 




TEST ROUTINE #0 




TEST ROUTINE#! 



Figure 5-9. Test Routines #0 and #1 



The character display verifies operation of the character ROM and associated circuitry. The full ASCII charac- 
ter set is displayed. 

The stairstep display verifies operation of the output digital-to-analog converter (DAC). Eleven levels should be 
seen; these correspond to 512, 256, 128, 64, 32, 16, 8, 4, 2, 1, and 0. The transitions to the last two levels are 
difficult to see on the CRT trace. Note that the levels have been offset by 128 to position all of them within the 
graticule area. 

The square wave is used to adjust and verify the operation of the stroke generator; there should be no more than 
a minimal overshoot or undershoot. Note that the overshoot or undershoot appears at the right-hand edge of 
the square wave rather than at the usual left-hand edge. This is because the CRT traces are written backward 
(going from right to left). 

The test pattern on the right half of the screen is used to adjust and verify the stroke intensity modulation 
circuitry. When the front-panel INTEN control is at midrange, the brightness of the short strokes (the inverted 
‘V’) should be the same as that of the rest of the pattern. 

Peak Detector Droop Test 

Test routine #2 (Figure 5-10) is used to measure the amount of hold-mode droop in the peak detector circuit. 
The droop is the amount the voltage on the hold capacitor decreases over time because of leakage of the hold 
capacitor and the components connected to this capacitor. The firmware implements a digital-storage oscillo- 
scope mode. The sweep is triggered by a positive-going signal at the horizontal center of the screen. The sweep 
time per division is adjustable by the SWEEP TIME/DI V control from 10 mSEC to 1 SEC. Note that only the 
right half of the screen is used for the test mode. Trace A displays the data acquired by the sample detector, 
while Trace B displays the data acquired by the peak detector. 
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5-15. DIGITAL STORAGE TEST ROUTINES (Cont’d) 




xx«3x»0(xx)00000«xxxx50000ci00a)amxxxxxxxx)00000000^ 

!«»000«XXX!0000<m3QpO(»p^^ 



TEST ROUTINE #2 TEST ROUTINE #3 

Figure 5~10. Test Routines #2 and #3 



Focus Test Pattern 

Test routine #3 (Figure 5-10) is used for the following adjustments: 

• HFTRIM(A4C6) 

• ASTIG(A4R17) 

• HF GAIN (A4R26) 

• INTEN DYN FOCUS (A4R30) 

• X DYN FOCUS (A5R91) 

• FOCUS LIMIT (A6R29) 

The separate dots making up the letter X should be observed to determine how well the CRT beam is focused. 

Output Test Pattern 

Test routine #4 (Figure 5-1 1) provides the output test pattern that is used for the following adjustments: 

• TRACE ALIGN (Front panel) 

• HORIZ POSN (Front panel) 

• VERT POSN (Front panel) 

• PATTERN (A4R16) 

• DGTLXGAIN(A5R100) 

• DGTL X OFFSET (A5R108) 

• DGTL Y OFFSET (A5R1 1 1) 

• DGTL Y GAIN (A5R1 13) 

The lines are generated from fked values in memory that correspond to the top, bottom, left, and right 
graticule lines that are transmitted on the HP-IB to a plotter. The generated horizontal lines should coincide with 
the top and bottom graticule lines etched on the CRT. The two vertical lines should be spaced 10 divisions apart, 
but they are usually offset from the edge because of nonlinearity of the CRT. (HORIZ POSN is adjusted so that 
the center tick mark lines up with the center vertical graticule line.) 
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5-15. DIGITAL STORAGE TEST ROUTINES (Cont’d) 




TEST ROUTINE #4 




TEST ROUTINE #5 



Figure 5-11. Test Routines #4 and #5 

Input Test Routine 

Test routine #5 (Figure 5-1 1) is used for the.foUowing adjustments: 

• PK OFFSET (A9R8) 

• PKGAIN(A9R14) 

• ADC OFFSET (A9R23) 

• ADC GAIN (A9R29) 

• SWP OFFSET (A9R45) 

• SWP GAIN (A9R47) 

The trace data is acquired using an algorithm similar to that used for normal operation, except that absolute 
rather than incremented X positions are used. To avoid gaps in the trace, use sweep times of 100 ms per division 
or slower. Only the TRACE A WRITE mode is functional in this test; however, the SAMPLE push button 
selects sample or peak detection in the normal manner. When manual sweep mode is used, the trace may be 
updated in either direction. The PLOT GRAT push button clears the trace and updates the minimum and 
maximum values for X and Y. The following information is displayed: 

X : Instantaneous value of X 

Xmin: Minimum value of sweep, updated at retrace 

Xmax: Maximum value of sweep, updated at retrace 

Y: Instantaneous value of Y 

Ymin: Minimum value of video, updated at retrace 

Ymax: Maximum value of video, updated at retrace 

The readings are used primarily to set the gain and offset adjustment of sweep (X) and video (Y), preceding the 
analog-to-digital conversion. 

No gaps in the trace should be seen when a horizontal line is displayed in linear mode with sweep times of 1(X) 
ms per division and slower. If there are gaps, the digital-to-analog converter (DAC) used in the ADC circuit is 
the primary suspect. 
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5-15. DIG»TAL STORAGE TEST ROUTINES (Cont’d) 

Memory Tesit Routines 

Test routines #6, #7, and #8 perform tests on the various memories that are accessed by the microprocessor. The 
memory is repeatedly tested as long as the instrument is in a given test routine. This provides a convenient 
means to troubleshoot intermittent memory problems. 

For example, run the test unattended for an extended length of time, or try heating, cooling, or shaking the 
microprocessor board (A8 Microprocessor Assembly). If a failure occurs, the test stops, and failure indicators 
are displayed on the CRT. The indicators are a horizontal line at a given position on the CRT and repeated 
characters in the annotation area of the CRT. These indicators assist in narrowing the fault location to a 
defective IC. (See Memory Fault Location Table.) 

If two indicators point to different faults, start with the primary indicator given in the table. 

When the instrument is turned on, a power-on verification test is performed. This test runs each of the memory 
test routines once and takes about 3 seconds to complete. 

System Memory Test. Select test routine #6 to test system memory. Any failure that affects the data bus also 
shows up as a failure in this test. Since part of the system memory is in the character memory area, a pattern is 
seen moving through the annotation area of the CRT. The annotation ‘#6’ is not displayed. If the test stops, 
refer to Memory Fault Location Table for an interpretation of the displayed failure indicators. 

Program Memory Test. Select test routine #7 to test program memory. No trace or character, except for ‘#7,’ 
is displayed unless a test fails. Refer to Memory Fault Location Table for an interpretation of ^splayed failure 
indicators. 

Stroke Memory Test. Select test routine #8 to test stroke (trace) memory. A momentary display of ‘#8’ is 
followed by an unfocused pattern moving through the entire CRT area. If a test fails, refer to Memory Fault 
Location Table for an interpretation of displayed failure indicators. Each cycle through the test takes about 3 
seconds. If the CLEAR/RESET push button is pressed to exit this test, another power-on verification is per- 
formed. 



MEMORY FAULT LOCATION TABLE 


Primary Indicator 


Secondary Indicator 


Circuit Under Test 


Defective IC 


Test Routine 
Number 


Line at 0 dB 


Letter A 


System Memory 




#6 


Line at —5 dB 


Letter B 


System Memory 




#6 


Line at — 10 dB 


Letter C 


System Memory 




#6 


Letter D 


Line at —15 dB 


Program ROM 




#7 


Letter E 


Line at —20 dB 


Program ROM 




#7 


Letter F 


Line at —25 dB 


Program ROM 


U29 


#7 


Letter G 


Line at —30 dB 


Program ROM 


U36 


#7 


Letter H 


line at —35 dB 


Stroke Memory 


U33 


#8 


Letter I 


Line at -40 dB 


Stroke Memory 


U13 


#8 


Letter J 


line at -45 dB 


Stroke Memory 


U19 


#8 


Letter K 


Line at —50 dB 




Stroke Memory 


U26 


#8 


*Any failure that affects both high and low nibbles of data on data bus can cause this failure. 
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5-16. DIGITAL STORAGE ADJUSTMENTS 



REFERENCE: 

A5 and A9 Schematics 



NOTE 

The analog horizontal and vertical gain adjustments and the video offset 
adjustment must be performed before the digital storage adjustments. 

DESCRIPTION: 



A description of all test routines is provided in the preceding section, with instructions for entering and exiting 
the routines. For convenience, some descriptions are repeated in this section. The test setup for digital storage 
adjustments is shown in Figure 5-12. Adjustment locations are shown in Figure 5^13. 

The following adjustments are included in this section. 

Digital-to-Analog Output Adjustments 
Stroke Generator Adjustments 
Digital Gain and Offset Adjustments 




Analog-to-Digital Input Adjustments 
Peak Detector Droop Test 
ADC and Peak Detector Adjustments 
Sweep Offset and Gain Adjustments 



EQUIPMENT: 

Required equipment is listed with appropriate adjustment sections. 



PROCEDURE: 



Perform, as required, individual adjustment procedures provided in this section. 

Stroke Generator Adjustments 

DESCRIPTION: 

In test routine #1, the character display verifies operation of the character ROM and associated circuitry. The 
full ASCII character set is displayed. 

The stairstep display verifies operation of the output digital-to-analog converter (DAC). Eleven levels should be 
seen; these correspond to 512, 256, 128, 64, 32, 16, 8, 4, 2, 1, and 0. The transitions to the last two levels are 
difficult to see on the CRT trace. Note that the levels have been offset by 128 to position all of them within the 
graticule area. 
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5-16. DIGITAL STORAGE ADJUSTMENTS (Conf d) 



FUNCTION 

GENERATOR 




Figure 5-12. Digital Storage Adjustments Test Setup 

The square wave is used to adjust and verify the operation of the stroke generator; there should be no more than 
a minimal overshoot or undershoot. Note that the overshoot or undershoot appears at the right-hand edge of 
the square wave rather than at the usual left-hand edge. This is because the CRT traces are written backward 
(going from right to left). 

EQUIPMENT: 

Oscilloscope 

10:1 Divider Probe 

PROCEDURE: 

1 . Set all normal (green) spectrum analyzer controls and other controls as follows: 

HP 8569B: 

WRITE 

WRITE 

Fully counterclockwise 



HP 1741 A: 

CHANNEL A VOLTS/DIV 
TIME/DIV 

2. Select test routine #1 . 

3. Connect oscilloscope probe to A9TP1 DGTL VERT and ground probe to A9TP2 GND 3 (Figure 5- 1 2). 

4. Adjust A9R62 STROKE GAIN (Figure 5-13) so that raster (large shaded area on oscilloscope) is 3V 
peak-to-peak. 



.05 (with 10:1 probe) 
2 msec 



TRACE A 
TRACE B 
INTEN . . 



HP 1741A 
HP 10004D 
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5-16. DIGITAL STORAGE ADJUSTMENTS (Cont’d) 

TOP VIEW 



A21 VIDEO-IOOHz 
ASSEMBLY 



AS 

X-Y AMPLIFIER 
ASSEMBLY 



A9 

DATA CONVERTER 
ASSEMBLY 




A5 




A9 



A9R59 

STROKE-FB 



A9R62 

STROKE GAIN 



A9TP7 
PEAK TEST 





A9TP1 
DGTL VERT 

A9TP2 
GND 3 

A9R29 
ADC GAIN 



J ®y^|/A9R23 

ADC OFFSET 




A9R14 
PK GAIN 

A9R47 
SWP GAIN 

A9R45 
SWP OFFSET 

A9TP6 

GND 

A9R8 

PK OFFSET 



Figure 5-13. Digital Storage Adjustment Locations 
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5-16. DIGITAL STORAGE ADJUSTMENTS (Cont’d) 

5. Adjust A9R59 STROKE-FB to minimize overshoot or undershoot at top of square wave on CRT of 
spectrum analyzer. 

6. Repeat steps 4 and 5 until no further adjustment is necessary. 

7. Disconnect oscilloscope from A9TP1 . 

8 . Verify that all characters are fully displayed on CRT. 

9. Verify that there are 11 levels on the staircase displayed in test routine #1. (The last two transitions are 
difficult to discern.) 

Digital Gain and Offset Adjustments 

DESCRIPTION; 

The digital gain and offset adjustments are performed after the analog horizontal and vertical gain adjustments 
and the video offset adjustment. 

PROCEDURE: 



1 . 

2 . 

3. 



Set all normal (green) spectrum analyzer settings. 

Select test routine #4. 

Adjust A5R100 DGTL X GAIN and A5R108 DGTL X OFFSET (Figure 5-13) so that vertical lines 
of test pattern coincide with left and right graticule lines of CRT. Exact coincidence should occur at 
graticule centerline. These two adjustments are interactive; repeat until best match is achieved. 




4. Readjust A5R108 DGTL X OFFSET so that tick mark at center of display coincides with center graticule 
line. 



5. Adjust A5R113 DGTL Y GAIN and A5R111 DGTL Y OFFSET so that two horizontal Unes of test 
pattern coincide with top and bottom graticule lines of CRT. Exact coincidence should occur at graticule 
centerline. These two adjustments are interactive; repeat until best match is achieved. 

Peak Detector Droop Test 

DESCRIPTION: 



Test routine #2 is used to measure the amount of hold-mode droop in the peak detector circuit. The droop is the 
amount the voltage on the hold capacitor decreases over time because of leakage of the hold capacitor and the 
components connected to this capacitor. The firmware implements a digital-storage oscilloscope mode. The 
sweep is triggered by a positive-going signal at the horizontal center of the screen. The sweep time per division is 
adjustable by the SWEEP TIME/DI V control from 10 mSEC to 1 SEC. Note that only the right half of the 
screen is used for the test mode. Trace A displays the data acquired by the sample detector, while Traee B 
displays the data acquired by the peak detector. 
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5-16. DIGITAL STORAGE ADJUSTMENTS (Cont’d) 

EQUIPMENT: 

Function Generator HP3312A 

Extender Board, 44-pin HP 08565-60107 

PROCEDURE: 

1 . Set all normal (green) spectrum analyzer controls, except as indicated, and other controls as follows: 

HP 8569B: 

TRACE A 

TRACE B 

SWEEP TIME/DIV 

HP3312A: 



FUNCTION SQ 

RANGE 1 

FREQUENCY 5 



2. Select test routine #2. 

3. Install A9 Data Converter Assembly on extender board and ground A9TP7 PEAK TEST to A9TP6 
GND. Disconnect Video Cable from A9J1 and connect Vp-p output of function generator to A9J1. 

4. Adjust OUTPUT OFFSET and AMPLITUDE of function generator so that square wave (nominally OV 
to + 0.8V) viewed on CRT extends between top and bottom graticule lines. 

NOTE 

The input signal must cross the horizontal center graticule line to trigger the 
display. 

5. Adjust frequency of function generator so that one full cycle of square wave is 4 divisions wide on CRT. 
Set TRACE B to WRITE. Observe magnitude of droop (that is, distance of Trace B from top paticule 
line). At room eunbient temperature, droop should be less than 8 major divisions (full-screen vertical) in 2 
horizontal divisions (1 second). 

6. Connect Video Cable to A9J1, remove short from A9TP6 and A9TP7, remove extender board, and 
replace A9. 

ADC and Peak Detector Adjustments 

DESCRIPTION: 

The peak detector is adjusted to ensure accurate digitizing of analog amplitudes in the peak detection mode. 

The ADC adjustment ensures accurate conversion of horizontal and vertic^ analog information. 



WRITE 

STORE BLANK 
5 SEC 
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5-16. DIGITAL STORAGE ADJUSTMENTS (Cont’d) 

EQUIPMENT: 

Digital Voltmeter (DVM) HP3455A 

PROCEDURE: 

1 . Set all normal (green) spectrum analyzer controls, except as indicated, and other controls as follows: 

TRACE A WRITE 

TRACER WRITE 

AMPLITUDE SCALE UN 

SWEEP TIME/DIV SOmSEC 

RESOLUTION BW (coupled) 1MHz 

SAMPLE Depressed 

SWEEP SOURCE MNL 

MANUAL SWEEP Midrange 

NOTE 

Tolerance for all adjustments is ± 1 count. 

2. Select test routine #5 . 

3. Connect DVM to A21TP5 VIDEO and adjust A9R23 ADC OFFSET for a Y reading of 048. Record 
offset read from DVM, 

4. Connect CAL OUTPUT to INPUT 500. Center signal and set ZERO SPAN. 

5. Adjust FINE tuning control to peak voltage measured at A21TP5. Adjust REFERENCE LEVEL controls 
for a DVM reading of 800 mV plus offset recorded in step 3. 

6. Adjust A9R29 ADC GAIN for a Y reading of 848. 

7. Press and release SAMPLE push button to return it to normally out position. Disconnect CAL OUTPUT 
FROM INPUT 500. 

8. Adjust A9R8 PK OFFSET for a Y reading of 048. 

9. Reconnect CAL OUTPUT and adjust A9R14 PK GAIN for a Y reading of 848. 

10. Repeat steps 3 through 9 as necessciry to achieve desired readings on CRT of spectrum analyzer. 
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5-16. DIGITAL STORAGE ADJUSTMENTS (Conf d) 

Sweep Offset and Gain Adjustments 

DESCRIPTION: 

Accurate analog-to-digital (ADC) input adjustments are necessary to ensure correct start of sweep blanking, 
end of sweep blanking, and maximum-level clipping. In addition, they provide an accurately calibrated HP-IB 
output of the trace data. X values of 15 and 495 correspond to the left- and right-edge graticule lines. 

PROCEDURE: 

1 . Select test routine #5 . 

2. Set all normal (green) spectrum analyzer controls, except as indicated, and other controls as follows: 

TRACE A WRITE 

TRACER WRITE 

FREQUENCY SPAN MODE ZERO 

SWEEP SOURCE INT 

AMPLITUDE SCALE LIN 

3. Adjust A9R45 SWP OFFSET for an Xmin reading of 005. 

4. Adjust A9R47 SWP GAIN for an Xmax reading of 505. 

5. Repeat steps 3 and 4 as necessary to achieve the desired readings. 
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517. HORIZONTAL AND VERTICAL GAIN AND VIDEO OFFSET ADJUSTMENTS 

REFERENCE: 

A5 and A21 Schematics 
DESCRIPTION: 

The CRT trace is horizontally centered, then horizontal gain is adjusted for a trace that is 10.4 divisions wide. 
The trace is positioned on the bottom horizontal graticule line, and the 100 MHz CAL OUTPUT signal is 
applied as the spectrum analyzer input. REF LEVEl is adjusted for an 800 mV output at A21TP5, and the 
vertical gain is adjusted for eight divisions of CRT trace deflection. Video offset is adjusted for 0 volts output 
with no signal in. 









SPECTRUM 

ANALYZER 



1 A21TP5 




DIGITAL VOLTMETER 





Hi 


□ ooDoan 

□ D □ □ o a “ 

□□□□oao ® 




INPUT 





Figure 5-14. Horizontal and Vertical Gain Adjustments Test Setup 




Figure 5-15. Horizontal and Vertical Gain Adjustment Locations 
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5-17. HORIZONTAL AND VERTICAL GAIN AND VIDEO OFFSET ADJUSTMENTS(Cont’d) 

EQUIPMENT: 

Digital Voltmeter HP 3455A 



jjJVARNIN^ 

To minimize shock hazard, use a non-metallic screwdriver for adjustment of 
A5 Deflection Amplifier. 

PROCEDURE: 

1 . Set LINE switch OFF, disconnect power cord and remove HP 8 5 6 9B top cover. 

2. Reconnect power cord, set LINE switch ON, and connect equipment as shown in Figure 5-14. Set spec- 
trum analyzer controls as follows: 



TRACE A STORE BLANK 

TRACER STORE BLANK 

FREQUENCY BAND GHz 01-1.8 

RESOLUTION BW (coupled) 30 kHz 

FREQUENCY SPAN MODE PERDIV 

INPUT ATTEN 10 dB 

REF LEVEL dBm -50 

REFERENCE LEVEL FINE 0 

AMPLITUDE SCALE 10 dB 

AUTO STABILIZER OFF 

SWEEP TIME/DIV AUTO 

TUNING 0.100 GHz 



NOTE 

In adjusting the HORIZ GAIN potentiometer A5R64 (Figure 5-15), it is 
assumed that the INT SWP ramp output of A16 Sweep Generator Assembly 
is a ~ 5 to -H 5 volts ramp. (Refer to Sweep Generator Adjustments.) 

3. Adjust front-panel HORIZ POSN screwdriver adjustment to place left edge of noise on far left graticule 
line. 

4. Set REF LEVEL dBm to - 10. Connect CAL OUTPUT to INPUT 500. Tune signal to center graticule 
line. 

5. Move signal 0.4 division to left using HORIZ POSN. Right-hand edge of noise should be on far right 
graticule line. If not, adjust A5R64 HORIZ GAIN. 

6. Repeat steps 3 through 5 until no further adjustment is necessary. 

Horizontal Gain Adjustment 

7. Disconnect CAL OUTPUT from INPUT 500. Set FREQUENCY SPAN MODE to ZERO SPAN and 
AMPLITUDE SCALE to LIN. 
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5-17. HORIZONTAL AND VERTICAL GAIN AND VIDEO OFFSET ADJUSTMENTS (Cont’d) 

8. Adjust front-panel VERT POSN screwdriver adjustment for CRT trace two divisions above bottom hori- 
zontal graticule line. 

9. Simultaneously depress EXT and INT SWEEP SOURCE push buttons to obtain a dot on CRT display. 

10. Adjust front-panel HORIZ POSN screwdriver adjustment to set dot on center vertical graticule line. 

11. Switch SWEEP SOURCE to INT. Switch HP 8569Boff. 

Vertical Gain and Video Offset Adjustment 

12. Place Video Assembly A21 on extender and switch HP 8569B on. 

13. With no signal in, adjust front-panel VERT POSN screwdriver adjustment to set CRT trace at bottom 
horizontal graticule line. Note voltage offset at A21TP5 . 

14. Connect 100 MHz CAL OUTPUT signal to INPUT 5012 connector and adjust front-panel TUNING 
control to peak 100 MHz signal on CRT display. 

15. Switch AMPLITUDE SCALE to 1 dB/div and adjust front-panel REF LEVEL controls for 800 mV plus 
offset as measured at A21TP5 (step 13). 

16. Connect DVM to A21TP7 and adjust A21R92 OFFSET for O.OOOV ± 1 mV. 

17. Repeat steps 15 and 16 until no further adjustment is necessary. 

18. Set AMPLITUDE SCALE to LIN and disconnect CAL OUTPUT from INPUT 50D. Connect DVM to 
A21TP8 and adjust A21R132 OFFSET 2 for O.OOOV ± 1 mV as indicated on DVM. 

19. Switch HP 8569B off. Replace Video Assembly A21 in HP 8569B without extender. TUrn HP 8569B on. 

20. Adjust VERT POSN control to set the trace on the bottom horizontal graticule line. Note voltage offset at 
A21TP5. 

21 . Connect CAL OUTPUT to INPUT 50U. Center signal on screen and switch to ZERO SPAN. Peak signal 
with FINE TUNING control and adjust REF LEVEL controls for 800 mV plus offset as measured at 
A21TP5(step20). 

22. Adjust A5R25 VERT GAIN to set trace at top graticule line. 

23 . Repeat steps 20 through 22 until no further adjustment is necessary. 

24. Set AMPLITUDE SCALE to 1 dB/DIV and adjust REF LEVEL controls for 800 mV plus offset as 
measured at A21TP5 (step 20). Adjust A21R92 OFFSET for a top line display. 

25. Set AMPLITUDE SCALE to LIN. Adjust front-panel REF LEVEL controls for 800 mV plus offset as 
measured at A21TP5 (step 20) and adjust VERT POSN screwdriver adjust to set trace at top graticule line. 

26. Repeat steps 24 and 25 until no further adjustment is necessary. 



5-40 




Model 8569B 



Adjustments 



ADJUSTMENTS 



5-18. LOG AMPLIFIER ADJUSTMENT 

REFERENCE: 

A22 Schematic 



NOTE 

The analog vertical and horizontal gain adjustments and the video offset 
adjustment must be compieted before the iog amplifier adjustment is per- 
formed. 

DESCRIPTION: 

Step attenuators are used to change the input signal level in calibrated steps. The input of Video Assembly A21 
is monitored and adjustments are performed to calibrate A22 Log Amplifier Assembly. 

EQUIPMENT: 

Digital Voltmeter 

10-dB Step Attenuator 
1-dB Step Attenuator 

PROCEDURE: 

1. Set LINE switch to OFF, disconnect power cord, remove HP 8569B top cover, set A24S1 TEST-NORM 
switch to TEST, and set A25S1 TEST-NORM switch to TEST. 

2. Reconnect power cord, set LINE switch ON, and connect equipment as shown in Figure 5-16. Set normal 
(green) settings, except as indicated, and other spectrum analyzer controls as follows: 



TRACE A WRITE 

TRACER STORE BLANK 

FREQUENCY BAND GHz 01-1.8 

INPUT ATTEN OdB 

REF LEVEL dBm -50 

REFERENCE LEVEL FINE 0 

RESOLUTION BW 300 kHz 

FREQUENCY SPAN/DIV 10 MHz 

TUNING 0.100 GHz 

AMPLITUDE SCALE LIN 



3 . Set 10-dB step attenuator to 0 dB. Set 1-dB step attenuator to 5 dB. 

4. Disconnect CAL OUTPUT from step attenuator. Measure offset at A21TP5 and record. 



HP3455A 

HP 355D, Opt. H80 
HP 355C, Opt. H80 



mV 
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5-18. LOG AMPLIFIER ADJUSTMENT (Cont’d) 




10 dB STEP IdBSTEP 
ATTENUATOR ATTENUATOR 



Figure 5-16. Log Amplifier Adjustment Test Setup 



TOP VIEW 

A21 A22 

VIDEO 100 Hz LOG AMPLIFIER 



A25S1 

TEST-NORM 



A24S1 

TEST-NORM 



A21TP5 

VIDEO 



Figure 5-1 7. Log Amplifier Adjustment Locations 
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5-18. LOG AMPLIFIER ADJUSTMENT (Confd) 

5. Connect CAL OUTPUT to step attenuator and adjust TUNING control to center 100 MHz signal on 
CRT display. Set FREQUENCY SPAN MODE to ZERO SPAN and VIDEO FILTER to NOISE AVG. 
Peak signal wdth FINE tuning control. 

6. Adjust front-panel REF LEVEL CAL screwdriver adjustment for 800 ± 1 mV, plus offset recorded in step 
4, as measured at A21TP5. 

7. Set AMPLITUDE SCALE to 10 dB. 

8. Adjust A22R23 SLOPE for a reading of 800 ± 1 mV, plus offset recorded in step 4, as measured at 
A21TP5 (Figure 5-17). 

NOTE 

Always keep signal peaked with FINE tuning control for maximum output at 
A21TP5. 

9. Set 10-dB step attenuator to 60 dB and adjust A22R10 OFFSET for 200 ± 1 mV, plus offset recorded in 
step 4, as measured at A21TP5. 

10. Repeat steps 8 and 9 until no further adjustment is necessary. 

11. Set 10-dB step attenuator to 30 dB and adjust A22R23 SLOPE for 500 ± 1 mV, plus offset recorded in step 
4, as measured at A21TP5. 

12. Set 10-dB step attenuator to 0 dB and adjust A22R69 - 30 dB for 800 ± 1 mV, plus offset recorded in step 
4, as measured at A21TP5. 

1 3 . Repeat steps 1 1 and 12 until no further adjustment is necessary. 

14. Set 10-dB step attenuator to 10 dB and adjust A22R23 SLOPE for 700 ± 1 mV, plus offset recorded in step 
4, as measured at A21TP5. 

15. Set 10-dB step attenuator to 0 dB and adjust A22R39 - 10 dB for 800 ± 1 mV, plus offset recorded in step 
4, as measured at A21TP5. 

16. Repeat steps 14 and 15 until no further adjustment is necessary. 

17. Repeat steps 8 through 16 until limits in Table 5-6 are met. 

Linear Output and Linear Step Gain 

18. Set spectrum analyzer controls as follows : 



INPUT ATTEN 10 dB 

REF LEVEL dBm -50 

AMPLITUDE SCALE LIN 
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5-18. LOG AMPLIFIER ADJUSTMENT (Cont’d) 



Table 5-6. Log Fidelity Check 



Step Attenuator Setting (dB) 


DVM Reading* 


0 


Ref: 800 ±1 mV 


10 


700 ±3 mV 


20 


600 ±4 mV 


30 


500 ±4 mV 


40 


400 ±5 mV 


50 


300 ±6 mV 


60 


200 ±7 mV 


70 


100 ±8 mV 


*Plus offset 



Table 5-7. Linear Gain Adjustments 



Adjustment 


Step Attenuator 


Reference Level 


DVM Reading* 


A22R34 


0 


—50 dBm 


Ref: 800 ±1 mV 


A22R33 


10 


—60 dBm 


800 ±5 mV 


A22R30 


20 


-70 dBm 


800 ±5 mV 


A22R27 


30 


—80 dBm 


800 ±5 mV 


No Adjustment 


40 


-90 dBm 


800 ±10 mV 


*Plus offset 




19. Set 10-dB step attenuator to 0 dB and adjust A22R34 LIN for 800 ± 1 mV, plus offset recorded in step 4 
as measured at A21TP5. ’ 



20. Make adjustments indicated in Table 5-7. 

Log Gain 



21 . Set spectrum analyzer controls as follows: 



INPUT ATTEN 

REF LEVEL dBm 

AMPLITUDE SCALE 



10 dB 
-50 
IdB 



22 . 



Set 10-dB step attenuator to 0 dB. Digital voltmeter (DVM) should read 800 
in step 4, as measured at A21TP5. 



± 1 mV, plus offset recorded 
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5-18. LOG AMPLIFIER ADJUSTMENT (Cont’d) 

23. Set 10-dB step attenuator to 40 dB. Set REF LEVEL dBm to —90 and adjust A22R121 LOG GAIN for 
800 ± 1 mV, plus offset recorded in step 4, as measured at A21TP5. 

24. Check log gain steps according to Table 5-8 . 

Error Check (1 dB/DIV) 

25. Set 10-dB step attenuator to 0 and REF LEVEL dBm to - 50. DVM should read 800 ± 1 mV, plus offset 
recorded in step 4, as measured at A21TP5. Increase attenuation in 1-dB steps and take DVM readings to 
check log amplifier output. (Refer to Table 5-9.) 

26. Return A24S1 TEST-NORM switch and A25S1 TEST-NORM switch to NORM. 



Table 5~8. Log Gain Adjustment Limits 



Step Attenuator 


Reference Level 


DVM Reading* 


0 


—50 dBm 


Ref: 800 ±1 mV 


10 


-60 dBm 


800 ±3 mV 


20 


-70 dBm 


800 ±3 mV 


30 


—80 dBm 


800 ±3 mV 


40 


—90 dBm 


800 ±3 mV 


♦Plus offset 



Table 5-9. Log Amplifier Output Limits 



STEP ATTENUATORS 


DVM Reading* 


10 dB 


1 dB 


0 


6 


790 ±3 mV 


0 


7 


780 ±3 mV 


0 


8 


770 ±3 mV 


0 


9 


760 ±3 mV 


10 


0 


750 ±3 mV 


10 


1 


740 ±3 mV 


10 


2 


730 ±3 mV 


10 


3 


720 ±3 mV 


10 


4 


710 ±3 mV 


10 


5 


700 ±3 mV 


10 


6 


690 ±3 mV 


10 


7 


680 ±3 mV 


10 


8 


670 ±3 mV 


10 


9 


660 ±3 mV 


♦Plus offset 
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5-19. BANDWIDTH FILTER ADJUSTMENTS 

REFERENCE: 



A21 , A23/ A27, A24, A25, and A26 Schematics 
Option 002: A21 and A23/A27 Schematics 
DESCRIPTION: 

Each of four crystal filters is adjusted for a symmetrical and centered bandwidth while the other three filters are 
^sabled ^h crystal shorts. The LC fUters are adjusted by a similar method. The 3-dB bandwidths are checked 
tor each RESOLUTION BW and, if necessary, adjustments are performed to give correct bandwidths. 

NOTE 

The following portion of the description does not apply to Option 002 instru- 
ments. 



The first-sta^center frequency of A26 3 MHz Filter Assembly is aligned with the center frequency of the 3 kHz 
bandwidth. The bandpass of each stage of A26 is adjusted for centering and symmetry while the spectrum 
analyzer is m the 1 kHz bandwidth. The LO NULL capacitor in A25 Up-Down Converter is adjusted for a 

^ Gain/Oscillator Amplifier Assembly. (This signal is monitored in 
^ ^sembly.) DC GAIN in A25 is adjusted to set the amplitude of the 1 kHz 
bandwidth relative to the ampUtude of the 1 MHz bandwidth. The 3-dB points of the 3 kHz and 1 kHz 
bandwidths ai e measured to ensure that they are within tolerance. 




EQUIPMENT: 



Oscilloscope 

Spectrum Analyzer 

Frequency Counter 

DC Power Supply 

1:1 Divider Probe 

10:1 Divider Probe 

BNCTee 

Cable 

Crystal Short (3 required) 



.... HP1741A 
HP 140T/8552B 
5342A, Opt. 005 
.... HP6214A 
... HP10007D 
... HP10004D 
. HP 1250-0781 
HP 11592-60001 
See Figure 5- 1 9. 



NOTE 

A crystal short consists of a .01 piF capacitor (HP Part No. 0160-0161) and a 
90.9 ohm rosistor (HP Part No. 0757-0400) connected in series. Two square 
terminal connectors (HP Part No. 0362-0265) are used for connectinq the 
crystal short across the test points. 
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5-19. BANDWIDTH FILTER ADJUSTMENTS (Cont’d) 



CONFIGURATION A 




CONFIGURATION B 




OSCILLOSCOPE 




SPECTRUM ANALYZER 



CABLE 

A29J6 11592- 

(21.4 MHz) 60001 




DC POWER 
SUPPLY 




J 



TRACKING GENERATOR 







BF 

OUTPUT 

son 



SPECTRUM SCAN 

ANALYZER IN/OUT 



V. 



8NC 

TEE 



Figure 5-18. Bandwidth Filter Adjustment Test Setup 




5-47 




Adjustments 



Model 8569B 



ADJUSTMENTS 




5-19. BANDWIDTH FILTER ADJUSTMENTS (Cont’d) 



CAPACITOR 



RESISTOR 



a G 

RECEPTACLES 

Figure 5-19. Crystal Short Configuration 



PROCEDURE: 



1 . Set LINE switch OFF, disconnect power cord, and remove HP 8569B top cover. 

Crystal Alignment 



2. Reconnect power cord, set LINE switch ON, and connect equipment as shown in Figure 5-18. With 
normal settings (green), set spectrum analyzer controls as follows: 



3. 



TRACE A 

TRACES 

FREQUENCY BAND GHz . 

INPUT ATTEN 

REF LEVEL dBm 

REFERENCE LEVEL FINE 

RESOLUTION BW 

FREQUENCY SPAN/DIV . . 
AMPLITUDE SCALE .... 
TUNING 



WRITE 

STORE BLANK n 

01 - 1.8 

lOdB 

0 

-10 

30 kHz 

20 kHz 

LIN 

.... O.lOOGHz 



Connect 100 MHz CAL OUTPUT signal to INPUT 5012 connector and adjust TUNING control- to center 
1 00 MHz signal on CRT display. 




\ 



4. Connect crystal shorts (through cover access holes) across each pair of the following test points: A23TP1/ 
A23TP2, A27TP1/A27TP2, and A27TP4/A27TP5. 

5 . Adjust front-panel TUNING control to center bandpass spike (Figure 5-2 1 ) on CRT display. 

NOTE 

A non-metallic tuning tool is required for all crystal filter and LC filter adjust- 
ments 



6. Adjust A23C54 CTR and ^3C38 SYM (Figure 5-20) for a centered and symmetrical bandpass. Cryst 2 il 
center adjustment A23C54 is adjusted for minimum signal amplitude (Figure 5-21). 



7 . Remove crystal short across A23TP 1 / A23TP2 and short A23TP4 to A23TP5 . 
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5-19. BANDWIDTH FILTER ADJUSTMENTS (Cont’d) 




8. Adjust A23C25 CTR and A23C15 SYM for a centered and symmetrical bandpass. Adjust A23C25 CTR 
for minimum signed amplitude (Figure 5-21). 

9. Switch AMPLITUDE SCALE to 5 dB and remove crystal short from A27TP4/A27TP5 and short 
A23TPltoA23TP2. 

10. Adjust A27C54 CTR and A27C38 SYM for a centered and symmetrical bandpass. Adjust A27C54 CTR 
for minimum signal amplitude (Figure 5-21). 

1 1 . Remove crystal short frorii A27TP 1 /A27TP2 and short A27TP4 to A27TP5 . 

12. Adjust A27C25 CTR and A27C15 SYM for a centered and symmetrical bandpass. Adjust A27C25 CTR 
for minimum signal amplitude (Figure 5-21). Remove all crystal shorts from spectrum analyzer. 

LC Alignment 

13. Set FREQUENCY SPAN/DIV to 20kHzand AMPLITUDE SCALE to LIN. Adjust TUNING control to 
center 100 MHz signal on CRT display, then set RESOLUTION BW control to 3 MHz. Set A21S1 
NORM-TEST switch to TEST. 

14. Install A23 Bandwidth Filter No. 2 Assembly on extender board and perform preliminary LC filter adjust- 
ment as follows: 



NOTE 

It might be necessary to adjust the REFERENCE LEVEL FINE control to 
obtain an on-screen display during the foliowing adjustments. 



a. Short to ground following test points: A23TP6, A27TP3, and A27TP6. 
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5-19. BANDWIDTH FILTER ADJUSTMENTS (Cont’d) 

b. Center 100 MHz CAL OUTPUT signal on CRT display. Adjust A23C73 LC DIP for minimum 
signal amplitude. 

c. Disconnect short to ground from A23TP6 and connect short to A23TP3. Center 100 MHz CAL 
OUTPUT signal on CRT display. Adjust A23C74 LC DIP for minimum signal amplitude. 

d. Reinstall A23 and install All Bandwidth Filter No. 1 Assembly on extender board with shorts to 
ground connected to A23TP3, A27TP3, and A27TP6. 

e. Disconnect short to ground from A27TP3 and connect short to A23TP6. Center 100 MHz CAL 
OUTPUT signal on CRT display. Adjust A27C73 LC DIP for minimum signal amplitude. 

f. Disconnect short to ground from A27TP6 and connect short to A27TP3. Center 100 MHz CAL 
OUTPUT signal on CRT display. Adjust A27C74 LC DIP for minimum signal amplitude. 

g. Remove jumpers to ground and reinstall A27 Bandwidth Filter No. 1 Assembly. Replace covers on 
A23 and All Bandwidth Filter Assemblies. 

NOTE 

When A23 and A27 Bandwidth Filter Assemblies are instailed with covers in 
place, midget copper alligator clips (HP Part No. 1400-0483) can be used to 
short test points to cover. 

15. Short to ground A23TP6, A27TP3 , and A27TP6. Set RESOLUTION BW to 30 khz and center signal. Set 
RESOLUTION BW to 100 kHz. Adjust A23C23 LC CTR to center bandpass display on CRT screen. 

16. Disconnect short to ground from A23TP6 and connect to A23TP3. Set RESOLUTION BW to 30 kHz 
and center signal. Set RESOLUTION BW to 100 kHz. Adjust A23C45 LC CTR to center bandpass 
display on CRT screen. 

17. Disconnect short to ground from A27TP3. Short to ground A23TP3, A23TP6, 2 ind A27TP6. 

18. Set RESOLUTION BW to 30 kHz and center signal. Set RESOLUTION BW to 100 kHz. Adjust A27C23 
LC CTR to center bandpass display on CRT screen. 

19. Disconnect short to ground from A27TP6 and connect to A27TP3. Set RESOLUTION BW to 30 kHz 
and center signal. Set RESOLUTION BW to 100 kHz. Adjust A27C45 LC CTR to center bandpass 
display on CRT screen. 

20. Disconnect shorts to ground from A23TP3, A23Tp6, and A27TP3. Set A21S1 NORM-TEST switch to 
NORM. Set RESOLUTION BW to 30 kHz and FREQUENCY SPAN/DIV to 2 kHz. Adjust TUNING 
control to center bandpass display on CRT screen. Turn AUTO STABILIZER on. 

21 . Switch RESOLUTION BW from 30 kHz to 10 kHz and check that signal shift does not exceed 3 kHz (1 .5 
divisions). If signal shift is out of tolerance, repeat steps 2 through 12. 
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5-19. BANDWIDTH FILTER ADJUSTMENTS (Confd) 

22. Set FREQUENCY SPAN/DIV to 10 kHz. Adjust FINE tuning control to center bandpass display on 
CRT screen. Set RESOLUTION BW to 100 kHz and note where signal crosses center vertical graticule 
line. Adjust A23C23, A23C45, A27C23, and A27C45 in succession so that amplitude of signal is peaked 
where it intersects center vertical graticule line. Repeat adjustments until 30- and 100-kHz bandwidths are 
centered. If signal shift between 30 kHz and 100 kHz is greater than 10 kHz (1 division), repeat steps 13 
through 21. 

Bandwidth Amplitude 

23. Set RESOLUTION BW to 3 MHz, FREQUENCY SPAN/DIV to 2 kHz, and AUTO STABILIZER on. 

24. Adjust FINE TUNING and REFERENCE LEVEL FINE for a centered signal with 7 division amplitude. 

25. Set RESOLUTION BW to 100 kHz and center signal with FINE TUNING control. Adjust A23R26 LC 
and A27R26 LC equally to obtain a 7 division amplitude signal. 

26. Set RESOLUTION BW to 3 kHz and center signal with FINE TUNING control. Adjust A23R31 XTL 
and A27R3 1 XTL equally to obtain a 7 division amplitude signal. 

NOTE 

Steps 27 through 29 are performed only on Option 002 instruments. 

27. Uncouple RESOLUTION BW and FREQUENCY SPAN/DIV switches. Set TRACE A and TRACE B to 
STORE BLANK. Set FREQUENCY SPAN/DIV to 1 kHz and RESOLUTION BW to 1 kHz. Couple 
switches in this position. Set AMPLITUDE SCALE to 1 dB/DIV. 

28. Center 100 MHz signal with FINE TUNING control and adjust REFERENCE LEVEL FINE to obtain a 
7 division amplitude signal. 

29. Step RESOLUTION BW switch from 1 kHz to 300 kHz and check that amplitude variation from seventh 
graticule line is less than ±0.5 dB. Check that signal amplitude for 300 kHz and 3 MHz RESOLUTION 
BW positions is within ± 0.4 dB of seventh graticule line. (The 1 kHz RESOLUTION BW position was 
used for amplitude reference in step 27 and should be on seventh graticule line.) If signal amplitude for 300 
kHz position is out of tolerance, repeat steps 14 through 21. If signal amplitude for 3 MHz position is out 
of tolerance, check Third Converter bandpass shape according to Third Converter adjustment procedure. 

3-d B Bandwidth Adjustments 

30. Set TRACE A to WRITE and TRACE B to STORE BLANK. Set AMPLITUDE SCALE to LIN, RESO- 
LUTION BW to 3 MHz, and FREQUENCY SPAN/DIV to .5 MHz. Adjust REFERENCE LEVEL 
FINE to set signal peak 7.1 divisions above graticule baseline. 




Model 8569B 



Adjustments 



ADJUSTMENTS 



5-19. BANDWIDTH FILTER ADJUSTMENTS (Cont’d) 

NOTE 

Adjustment of the 3 dB bandwidth for the 100 kHz and 30 kHz RESOLUTION 
BW positions requires changing the factory-selected resistors. The 100 kHz 
bandwidth narrows with an increase in resistor values. The 30 kHz band- 
width widens with an increase in resistor values. While the resistors 
selected for each bandwidth (100kHz or 30 kHz) do not need to be of the 
same value, they should not vary from each other by more than 10 percent. 

NOTE 

The 1 kHz bandwidth is adjusted here only in Option 002 instruments. 

31. Perform 3-dB bandwidth adjustment listed in Table 5-10. Maintain signal peak 7.1 divisions above grati- 
cule baseline, and adjust for correct bandwidth 5 divisions above graticule baseline. Measure 3-dB band- 
width with a frequency counter as follows: 

a. Set SWEEP SOURCE to MNL, and connect frequency counter to rear panel 21 .4 MHz IF OUTPUT 
connector. 



Table 5-10. 3-dB Bandwidth Adjustments and Limits 



RESOLUTION 

BW 


FREQUENCY 

SPAN/DIV 


ADJUSTMENT 


3 dB BANDWIDTH 
LIMITS 


3 MHz 


.5 MHz 


A21R77 


3 MHz 


2.55 to 3.45 MHz 


1 MHz 


.2 MHz 


A21R74 


1 MHz 


0.85 to 1.15 MHz 


300 kHz 


50 kHz 


A21R71 


300 kHz 


255 to 345 kHz 


100 kHz 


20 kHz 


A23R19*, A23R43*, 
A27R19*,A27R43* 


85 to 1 1 5 kHz 


30 kHz 


5 kHz 


A23R23*, A23R48* 
A27R23*, A27R48* 


25.5 to 34.5 kHz 


10 kHz 


2 kHz 


A21R58 


10 kHz 


8.5 to 11.5 kHz 


3 kHz 


1 kHz 


A21R55 


3 kHz 


2.5 to 3.5 kHz 


1 kHz (Option 002 only) 


1 kHz 


A21R52 


1 kHz 


0.8 to 1.2 kHz 
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5-19. BANDWIDTH FILTER ADJUSTMENTS (Cont’d) 

b. Adjust MANUAL SWEEP control to position CRT trace at lower frequency 3 dB point, then upper 
frequency 3-dB point. Note that frequency difference between 3-dB points is within 15 percent of 
selected RESOLUTION BW. If not, repeat corresponding 3-dB bandwidth adjustment. (The 3-dB 
point is 5 divisions above graticule baseline when signal peak is 7.1 divisions above graticule bsise- 
line.) 

c. Set SWEEP SOURCE to INT. 

32. For Option 002 instruments only, set LINE switch to OFF, remove power cord, and install HP 8569B top 
cover. 

3 M Hz Filter Adjustments 



NOTE 

In the following procedures, which do not apply to Option 002 instruments, 
dc power supply outputs should be floating. 



33. Remove right side panel and disconnect green coax cable (W22) from A29J6 21 .4 MHz IF input,^ located 
on right-hand side near rear of instrument. Connect equipment as shown in Figure 5-18, Configuration B. 
Set controls as follows: 

li 

HP8569B: 



TRACE A WRITE 

TRACE B ; STORE BLANK 

FREQUENCY BAND GHz 01-1.8 

INPUT ATTEN 10 dB 

REF LEVEL dBm 0 

REFERENCE LEVEL FINE 0 

RESOLUTION BW (coupled) i 3 kHz 

AMPLITUDE SCALE LIN 

SWEEP TIME/DIV 20mSEC 



HP 8443A: 



RF OUTPUT LEVEL 

POWER 

FUNCTION 



-25 dBm 

ON 

TRACK ANALYZER 



HP 8552B: 



SCAN MODE 



EXT 
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5-19. BANDWIDTH FILTER ADJUSTMENTS(Confd) 



HP 8553B: 

... lOkHz 
5 kHz/DIV 
21.4 MHz 

HP 1741A: 



BANDWIDTH 
SCAN WIDTH 
FREQUENCY 



MODE AVSB 

CHAN A 05/DIV (AC coupled) 

CHAN B 5/DIV (DC coupled) 

MAG X5 



34. Adjust dc power supply to center scan on 140-series spectrum analyzer. Adjust oscilloscope horizontal 
position to center external horizontal sweep. 

35. Set HP 8569B RESOLUTION BW to 3 kHz and adjust REF LEVEL dBm controls to place peak of signal 
approximately at sixth graticule line. Adjust HP 8553B FREQUENCY FINE TUNE control to center 
signal on HP 8569B CRT display. 

36. Connect 1 : 1 divider probe to A26TP3 and set HP 8569B RESOLUTION BW to 1 kHz. 

- NOTE 

A non-metallic tuning tool is required for all crystal filter and LO adjust- 
ments. 

NOTE 

In the following steps, keep signal centered on the HP 8569B CRT display by 
adjusting the HP 8553B FREQUENCY FiNE TUNE control as necessary with 
the HP 8569B RESOLUTiON BW set to 3 kHz. 

37. Adjust A26C3 CTR for minimum signal amplitude on oscilloscope display. 

38. Set RESOLUTION BW to 100 Hz and adjust A24C35 (LO adjustment) to center signal on oscilloscope 
display. 

39. Repeat steps 36 and 38 until no further adjustment is necessary. 

40. Set RESOLUTION BW to 1 kHz and adjust A26C2 SYM and A26C3 CTR for a centered and symmetri- 
cal bandpass of minimum amplitude on oscilloscope display. 

41. Connect oscilloscope 1:1 divider probe to A26TP5 and adjust A26C12 SYM and A26C13 CTR for a 
centered and symmetrical bandpass of minimum amplitude on oscilloscope display. 
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42. Connect oscilloscope 1:1 divider probe to A26TP7 and adjust A26C19 SYM and A26C20 CTR for a 
centered and symmetrical bandpass of minimum amplitude on oscilloscope display. 

43. Connect oscilloscope 1:1 divider probe to A26TP9 and adjust A26C25 SYM and A26C26 CTR for a 
centered and symmetriced bEmdpass of minimum amplitude on oscilloscope display. 

44. Disconnect oscilloscope probe and adjust A26C32 SYM and A26C33 CTR for a centered and symmetrical 
bandpass on CRT display of spectrum analyzer. 

45. Check that HP 8569B RESOLUTION BW is set to 1 kHz. Disconnect signal from tracking generator and 
reconnect W22 to A29J6. Disconnect CAL OUTPUT from INPUT 501] connector. Set INPUT ATTEN to 
0 dB, REF LEVEL dBm to - 50, REFERENCE LEVEL FINE to - 12, FREQUENCY SPAN MODE to 
ZERO SPAN, and SWEEP TIME/DIV to 1 mSEC. 

46. Connect oscilloscope 10:1 divider probe to A23TP1 in A23 Bandwidth Filter No. 2 Assembly. Set HP 
1741 A to MAIN sweep, CHAN A to .05 VOLTA/DIV, CHAN B off (push button out), TIME/DIV to .05 
pSEC, and MAG to X5. Adjust A25C24 LO NULL for minimum signal amplitude on oscilloscope. 
Disconnect 10:1 divider probe from HP 8569B. 

47. Connect 100 MHz CAL OUTPUT signal to INPUT 5012 connector. Set HP 8569B REF LEVEL dBm to 0, 
INPUT ATTEN to 10 dB, RESOLUTION BW to 1 MHz, FREQUENCY SPAN MODE to PER DIV, 
SWEEP TIME/DIV to AUTO, and FREQUENCY SPAN/DIV to 1 MHz. 

48. Adjust TUNING control to center signal on CRT display. Adjust REFERENCE LEVEL FINE control to 
set 100 MHz signal peak on fifth graticule line. 

49. Set RESOLUTION BW to 1 kHz and FREQUENCY SPAN/DIV to 1 kHz (center signal on CRT). 
Adjust A25R20 DC GAIN to set 100 MHz signal peak on fifth graticule line. If adjustment does not have 
enough range, change value of factory-selected resistor A25R23*. An increase in resistance increases signal 
amplitude. 

50. Set RESOLUTION BW to . 1 kHz and center 100 MHz CAL OUTPUT signal on display. Adjust A26R53 
100 Hz GAIN to set 100 MHz signal peak of fifth graticule line. 

3 dB Bandwidth Verification 

51. Set RESOLUTION BW to 1 kHz, FREQUENCY SPAN/DIV to 1 kHz, and AMPLITUDE SCALE to 
LIN. Connect frequency counter to rear panel 21.4 MHz IF OUTPUT connector. 

52. Adjust REFERENCE LEVEL FINE control to set 100 MHz signal peak 7.1 divisions above bottom 
graticule line. 



NOTE 

When the signai peak is set to 7.1 divisions, the 3 dB bandwidth points are 
iocated 5 divisions above the bottom graticuie iine. 
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5-19. BANDWIDTH FILTER ADJUSTMENTS (Cont’d) 

53. Measure 3-dB bandwidths for each RESOLUTION BW listed in Table 5-1 1 as follows: 



a. Set SWEEP SOURCE to MNL. 

b. Adjust MANUAL SWEEP control to position trace on lower frequency 3 dB point. Record fre- 
quency counter indication. 

Frequency MHz 

c. Adjust MANUAL SWEEP control to position trace on upper frequency 3 dB point. Record fre- 
quency counter indication. 



Frequency MHz 

d. Subtract frequency recorded in step 53b from frequency recorded in step 53c. This frequency differ- 
ence is 3-dB bandwidth; check that is is within 3-dB bandwidth limits listed in Table 5-11. 



e. If 1 kHz RESOLUTION BW is out of tolerance, change values of factory-selected resistors listed in 
Table 5-11. These resistors must be changed in pairs (shown by parentheses), and parallel resistance 
of any pair should not vary more than 10 percent from parallel resistance of any other pair. 




f. 



If .3 kHz or .1 kHz RESOLUTION BW is out of tolerance, change values of factory-selected 
resistors listed in Table 5-11. Each resistor in a set must have a value within 10 percent of other 
resistors. 



54. When adjustment is completed, set LINE switch OFF, disconnect power cord, and install HP 8569B top 
and side covers. 



Table 5-11. Factory-Selected Resistors 



Resolution BW 


Facto ry-Selected Resistors 


3dB BW Limits 


1 kHz 


(A26R9, A26R10), (A26R19, A26R20), (A26R29, A26R30), 


0.8 to 1.2 kHz 


(Except for Option 002) 


(A26R39, A26R40), (A26R49, A26R48) 




.3 kHz 


A26R7, A26R18, A26R28, A26R37, A26R46 


255 to 345 Hz 


.1 kHz 


A26R17, A26R27, A26R36, A26R45, A26R64 


85 to 115 Hz 
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5-20. STEP GAIN ADJUSTMENTS 

REFERENCE: 

A21 and A24 Schematics 
DESCRIPTION: 

The 0 dB and ~ 12 dB adjustments are set to calibrate the front-panel REFERENCE LEVEL FINE control. 
A24 Step Gain Amplifier Assembly is then adjusted for calibrated 10 dB steps. 

EQUIPMENT: 

Digital Voltmeter HP 3455A 

Signal Generator HP 8640B, Opt. 001 

10 dB Step Attenuator HP 355D, Opt. H80 

1 dB Step Attenuator HP 355C, Opt. H80 

Extender Board (2 X 22 pin) HP 08565-60107 

Resistor, 51.512 r HP 0757-0394 

Terming Connectors (2) HP 0362-0227 

Adapter, BNC (f) to Alligator Clips HP 8120-1292 

RESISTOR LOAD 



EXTENDER BOARD 
WITH 51.U2 RESISTOR 
IN A28 POSITION 














DIGITAL VOLTMETER 



SIGNAL GENERATOR 



^ 








0 

11 
GOD 
□ DO 
O 0 






(i) © © 

0*0 □ 1 H 1 M 


D O O 




© o 




□ □ □ O □ D □ 

□ □ □ □ □ a 

□ □ □ □ Q a □ 



@Mo 



INPUT 



o©^0^©^©Cc^ ((§ 



RF OUTPUT 



10 dB STEP 
ATTENUATOR 



IdBSTEP 

ATTENUATOR 






(D 



Figure 5-22. Step Gain Adjustment Test Setup 
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5-20. STEP GAIN ADJUSTMENTS (Conf d) 



TOP VIEW 



A21 

VIDEO 

ASSEMBLY 



A24 

STEP GAIN 
AMPLIFIER 




Figure 5-23. Step Gain Adjustment Locations 



PROCEDURE: 

1 . Set LINE switch OFF, disconnect power cord, and remove HP 8569B top cover. 

2. Connect 51 .5-ohm resistor between pins 23 and 24 on extender board (Figure 5-22). Remove A28 Variable 
Gain Amplifier and install extender board in its place. (Do not install A28 on extender board.) 

3. Reconnect power cord, set LINE switch ON, and connect equipment as shown in Figure 5-22. 

4. Set spectrum analyzer controls to normal (green) settings, except as indicated, and other controls as fol- 
lows: 



TRACE A.... WRITE 

TRACER STORE BLANK 

INPUT ATTEN 0 

REF LEVEL dBm -10 

REFERENCE LEVEL FINE -12 

RESOLUTION BW 3 MHz 

FREQUENCY SPAN/DI V 20 MHz 

AMPLITUDE SCALE 1 dB 
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5-20. STEP GAIN ADJUSTMENTS (Cont’d) 

5. Set 10-dB step attenuator to 0 dB and 1-dB step attenuator to 12 dB. Set signal generator for a 21.4 MHz, 
- 3 dBm output. 

6. Adjust signal generator output frequency for maximum signal level on CRT display. 

7. Adjust A24R6 - 12 dB (Figure 5-23) clockwise until trace stops rising. Then adjust A24R6 counterclock- 
wise to set signal level 0.4 division below maximum. 

8. Adjust signal generator output level to position CRT trace on center horizontal graticule line. 

9. Set REFERENCE LEVEL FINE control to 0 dB and 1-dB step attenuator to 0 dB. 

10. Adjust A24R5 0 dB to position CRT trace on center horizontal graticule line. 

11. Set RESOLUTION BW to 1 MHz, AMPLITUDE SCALE to LIN, and VIDEO FILTER to .01 . 

12. Disconnect alligator clips from extender board and record offset voltage measured at A21TP5. 

Offset mV 

13. Reconnect alligator clips to extender board and set output level of signal generator to 0 dBm. Adjust 
A24R4 RF GAIN for 800 mV plus offset measured at A21TP5 in step 11. (If A24R4 does not have 
sufficient adjustment range, change value of A27R3*. An increase in resistance will decrease voltage at 
A21TP5. 

14. Perform step gain adjustments for each REF LEVEL dBm (at both 1- and 10-dB step attenuator settings) 
in Table 5-12. 

15. Set LINE switch OFF, remove extender board, install A28 Variable Gain Amplifier Assembly, and set 
LINE switch to ON. Connect step attenuator output to INPUT 500 connector of spectrum analyzer. Tune 
spectrum analyzer to 21 MHz, center signal on screen, and set AMPLITUDE SCALE to 10 dB. 

16. Set REF LEVEL dBm to — 10 and 10-dB step attenuator to 10 dB. Note signal level. 

17. Set REF LEVEL dBm to -50 and step attenuator to 50 dB. Adjust A24R1 40 dB to place signal at 
reference level noted in step 16. 



18. When adjustment is complete, set LINE switch OFF, disconnect power cord, remove extender board, and 
install HP 8569B top cover. 

Table 5-12. REF LEVEL Step Gain Adjustment 



REF LEVEL 


Step Attenuator 


Adjustment 


Voltage A21TP5 


lOdB 


1 dB 


-10 dBm 


■■ 


OdB 


A24R4 GAIN 


Reference (800 mV + offset) 


—20 dBm 




OdB 


A24R3 10 dB 


Reference ±5 mV 


-30 dBm 




OdB 


A24R2 20 dB 


Reference ±5 mV 


-40 dBm 




OdB 


None 


Reference ±5 mV 


-50 dBm 


30 dB 


5dB 


A24R1 40 dB 


Reference ±5 mV 


—60 dBm 


40 dB 


5 dB 


None 


Reference ±5 mV 
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5-21. SWEEP GENERATOR ADJUSTMENTS 



REFERENCE: 

A16 Schematic 
DESCRIPTION: 

The + lOV Temperature Variable Supply (+ lOVTV) is adjusted during the first five minutes of instrument 
operation. The sweep generator is then adjusted to sweep at — 5.2V and to start retrace when the sweep ramp 
reaches + 5.2V A counter with a time-interval function is used to calibrate the sweep times. 

EQUIPMENT: 

Digital Voltmeter . 

Electronic Counter 




Figure 5-24. Sweep Generator Adjustment Test Setup, Voltage Measurements 
PROCEDURE: 

1 . Set LINE switch OFF, disconnect power cord, and remove HP 8569B top cover. 

2. Reconnect power cord, set LINE switch ON, and connect equipment as shown in Figure 5-24. Set all 
normal (green) settings, except as indicated, and other spectrum analyzer controls as follows: 



TRACE A STORE BLANK 

TRACE STORE BLANK 

RESOLUTION BW 10 kHz 

FREQUENCY SPAN/DIV 100 MHz 

SWEEP TRIGGER SINGLE 

VIDEO FILTER OFF 






HP3455A 

HP 5300A/5302A 
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5-21. SWEEP GENERATOR ADJUSTMENTS (Cont’d) 



TOP VIEW 




Figure 5-25. Sweep Generator Adjustment Locations 

+ 10V Temperature Variable Supply 



NOTE 

The + 10V Temperature Variable Supply (+10 VTV) must be adjusted while 
the spectrum analyzer is stiii coid, during first five minutes of operation, if 
instrument has been operating, turn off spectrum anaiyzer and remove A16 
Sweep Generator Assembly, let A16 assembly cool for 15 minutes. Repiace 
A16 board and proceed with adjustment of A16R9 +10 VTV during first five 
minutes of operation. 



3. Connect digital voltmeter to A16TP3 + 10 VTV and use A16TP4 for ground return. Adjust A16R9 + 10 
VTV for + 10.00 ± 0.01 V (See Figure 5-25). 

Sweep Ramp 

4. Connect digital voltmeter to A16TP6 INT SWP and use A16TP4 for ground return. Press START/ 
RESET and adjust A16R131 SWP START for a reading at A16TP6 of —5.200 ±0.005 V. 
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5*21. SWEEP GENERATOR ADJUSTMENTS(Cont’d) 

NOTE 

Adjustment of A16R74 SWP STOP is performed by noting the sweep ramp 
voltage just prior to sweep retrace. A16R74 is then adjusted to trigger sweep 
retrace when the sweep ramp reaches +5.2V. To accurately determine 
sweep ramp voltage, slow sweep time per division by setting VIDEO FILTER 
to .03 when CRT trace is within 0.5 division of right graticule edge. 

5. Press START/RESET push button to start sweep. When trace is within 0.5 division of right graticule edge, 
set VIDEO FILTER to .03 or lower to slow sweep. Note digital voltmeter indication just before sweep 
retrace (maximum positive sweep ramp voltage). 

6. Adjust A16R74 SWP STOP for a maximum sweep ramp voltage (step 5) of +5 .200 ± 0.005V. A clockwise 
adjustment of A16R74 increases the sweep ramp voltage required to trigger retrace. Continue adjustment 
until sweep retrace is triggered at +5.200 ± 0.005V. 



Sweep Time 



NOTE 




A simple differentiator circuit is required to be sure that triggering of the 
sweep is fast enough to provide an accurate counter reading. The circuit is 
included In Figure 5-26. Be sure the differentiator is connected with the 
resistor on the counter side of the circuit. 




/K 

TO HP 8569B 



COUNTER 




Figure 5-26. Sweep Generator Adjustment Test Setup, Sweep Time Measurements 




1. Set all normal (green) settings, except as indicated, and other spectrum analyzer controls as follows: 



TRACE A 

TRACES 

SWEEP TIME/DIV 



WRITE 

STORE BLANK 
2 mSEC 
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5-21. SWEEP GENERATOR ADJUSTMENTS (Conf d) 

8. Set HP 5302A controls as follows: 

TIME BASE 

FUNCTION 



A 50 MHz Pulse switch down 

B 10 MHz Pulse switch up 



9. Connect A 50 MHz and B 10 MHz connectors of HP 5302A with a BNC tee and a short BNC cable. 

10. Use A16TP5 LO SWP and A16TP4 signal ground for input to HP 5302A. 

1 1 . Adjust A16R19 2MS for a counter reading of 20.8 ± 0.5 ms. 

12. Set SWEEP TIME/DIV to 1 mSEC. Adjust A16R15 1 MS for a counter reading of 10.4 ± 0.2 ms. 

13. The 1 MS and 2 MS potentiometers are interactive. Repeat steps 1 1 and 12 until both the 1 MS and 2 MS 
adjustments are within limits. 



Auto Sweep Time Limit 



14. Set FREQUENCY SPAN/DIV to 100 MHz, RESOLUTION BW to 3 MHz, SWEEP TIME/DIV to 
AUTO. 



15. Adjust A16R25 AST LIMIT for a counter reading of 72.8 ±1.0 ms. 



16. 

17. 



With RESOLUTION BW set to 3 MHz, verify auto sweep times at the FREQUENCY SPAN/DIV set- 
tings in Table 5-13. If any counter reading is not within limits, troubleshoot and repair the board. 

When adjustment is complete, set LINE switch OFF, disconnect power cord, and install HP 8569B top 
cover. 



Table 5~13. Auto Sweep Time Limits 



FREQUENCY 

SPAN/DIV 


DGTL 

AVG 


COUNTER READOUT (MS) 


Min. 


Actual 


Max. 


500 MHz 


Out 


234 




286 


200 MHz 


Out 


107 




121 


100 MHz 


Out 


68 




78 


100 MHz 


In 


107 




121 


50 MHz 


Out 


68 




78 


FULL (F), Band 1 


Out 


107 




121 


FULL (F), Band 2 


Out 


235 




285 


FULL (F), Band 3 


Out 


235 




285 


FULL (F), Band 4 


Out 


470 




570 


FULL (F), Band 5 


Out 


470 




570 


FULL (F), Band 6 


Out 


470 




570 


FULL (F), Band 7 


Out 


940 




1140 


FULL (F), Band 8 


Out 


940 




1140 


MULTIBAND (1.7-22 GHz) 


Out 


940 




1140 
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5-22. +10V REFERENCE AND DIGITAL READOUT ADJUSTMENTS 



REFERENCE: 

A12 and A17 Schematics 
DESCRIPTION: 

The + lOV reference supply in A17 Frequency Control Assembly is adjusted, and the offset in the center 
frequency output (to A12 DVM Analog Assembly) is adjusted for a null. A12 DVM Analog Assembly is then 
adjusted to give a calibrated front-panel FREQUENCY GHz digital readout. 



SPECTRUM 
ANALYZER AinP6 




Figure 5-27. +10V Reference and Digital Readout Adjustment Test Setup 



EQUIPMENT: 

Digital Voltmeter 
PROCEDURE: 



HP 3455A 



1 . Set LINE switch OFF, disconnect power cord, and remove HP 8569B top cover. 

2. Reconnect power cord, set LINE switch ON, and connect equipment as shown in Figure 5-27. Set all 
spectrum analyzer controls to normal (green) settings, and FREQUENCY BAND GHz to .01 -1.8. 

NOTE 



For all digital voltmeter measurements, use A17TP6 for ground return. 

-I- 10V Reference Adjustment 

3. Connect digital voltmeter to A17TP1 + lOVR and adjust A17R11 + lOVR (Figure 5-28) for + lO.OGO 
± 0.0002V. If unable to adjust A17R11 for -h lOV, change factory-selected resistor A17R9*. Decrease m 
A17R9* decreases voltage. 

4. Jumper A17TP5 CENT FREQ to A17TP8 and connect digital voltmeter to A17TP5 CENT FREQ. 
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5-22. 



+ 10V REFERENCE AND DIGITAL 
TOP VIEW 



READOUT ADJUSTMENTS (Conf d) 

A12 




A17 

FREQUENCY 

CONTROL 

ASSEMBLY 



A12 

OVM 

ANALOG 

ASSEMBLY A12E7 



A12R37 

INPUT 

6AL 



A12TP1 A12TP2 A12R18 A12R53 A12R56 
INPUT AMPL \l7 REFADJ HYST ZERO ADJ 




j piiiiiiiiiiiiiiiiiiilir g 



A17 



A17R11 A17TP1 



A17TP5 



A17TP6 




A17R125 
CENTER FREQ 
OFFSET 




Figure 5-28. +1QV Reference and Digital Readout Adjustment Locations 

5 . Adjust A17R 1 25 CENTER FREQ OFFSET for a digital voltmeter reading of 0.0000 ± 0.0002V 

6. Disconnect jumper between A17TP5 CENT FREQ and A17TP8. 

Digital Readout Adjustment 

7. Install A1 2 DVM Analog Assembly on extender board and connect jumper between A12E7 and A12TP2. 
Connect digital voltmeter to A1 2TP 1 . 

8. Adjust A12R37 INPUT BAL for a digital voltmeter reading of 0.000 ± 0.0001 V. Disconnect jumpers and 
reinstall A12 DVM Analog Assembly. 



9. Adjust front panel TUNING control for a 0.0000 ± 0.0001V digital voltmeter reading at A17TP5 CENT 
FREQ. 

10. Adjust A12R56 ZERO ADJ for a flickering minus sign on the front panel FREQUENCY GHz digital 
readout. 
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5-22. + 10V REFERENCE AND DIGITAL READOUT ADJUSTMENTS (Confd) 

1 1 . Adjust TUNING control for a 0.0005 ± 0.0001 V digital voltmeter reading at A17TP5 CENT FREQ. 

12. Adjust A12R53 HYST for a FREQUENCY GHz display flickering between 0.000 GHz and 0.001 GHz. 

13. Switch FREQUENCY BAND to 8.5-18 GHz and adjust front panel TUNING control for 10.0000 
± 0.0002V at A17TP5 CENT FREQ. 

14. Adjust A12R18 REF ADJ for a FREQUENCY GHz display of 10.000 GHz. 

15. Set LINE switch OFF, disconnect power cord, and install HP 8569B top cover. 
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5-23. YIG DRIVER ADJUSTMENT 

REFERENCE: 

A 19 Schematic 
DESCRIPTION: 

The YIG-Tuned Oscillator (YTO) output frequency is calibrated by supplying a known tuning voltage and 
adjusting YTO offset and gain adjustments for the correct first local oscillator output frequency. The YIG- 
Tuned Filter (YTF) offset and gain adjustments are performed to track the YTF bandpass with the YTO 
frequency. 

NOTE 

Allow at least one hour warm-up before performing YIG Driver adjustments. 

EQUIPMENT: 



Digital Voltmeter . 
Frequency Counter 
Comb Generator . 
10 dB Attenuator . 
Cable Assembly . . 



HP3455A 

HP 5342A, Opt. 005 

HP8406A 

HP 8419B, Opt. 010 
.... HP 8120-1578 




PROCEDURE: 



Figure 5-29. YIG Driver Adjustment Test Setup 



1. Set LINE switch OFF, disconnect power cord, remove HP 8569B top cover, and remove A14 Tuning 
Stabilizer Control Assembly. 

2. Reconnect power cord, set LINE switch ON, and connect equipment as shown in Figure 5-29. 

3. Set spectrum analyzer controls to normal (green) settings, except as indicated, and other controls as fol- 
lows: 



FREQUENCY BAND GHz . 
FREQUENCY SPAN MODE 
AUTO STABILIZER 



... 1.7-4.1 
ZERO SPAN 
OFF 
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5-23. YIG DRIVER ADJUSTMENT (Confd) 



TOP VIEW 




A19 

YIG DRIVER 
ASSEMBLY 



A14 

TUNING 

STABILIZER 

CONTROL 

ASSEMBLY 



Figure 5-30. YIG Driver Adjustment Locations 



NOTE 

For all digital voltmeter measurements, use A19TP1 for the ground. 

4. Connect frequency counter through a 10 dB attenuator to front-panel 1ST LO OUTPUT connector. 

5. Connect digital voltmeter to A19TP4 YTO FA and adjust front-panel TUNING control for - 10.2500 
± 0,0005V. 

6. Adjust A19R5 YTO OFFSET (Figure 5-30) for a frequency counter reading of 2.050 ± 0.0002 GHz. 

7. Adjust front-panel TUNING control for - 22.00 ± 0.001 V at A19 YTO FA. 

8. Adjust A19R8 YTO GAIN for a frequency counter reading of 4.400 ± 0.001 GHz. 

9. Adjust front-panel TUNING control for - 10.2500 ± 0.005V at A19TP4 YTO FA and check frequency at 
1ST LO OUTPUT. Frequency should be 2.050 ±0.001 GHz. If not within tolerance, repeat steps 6 
through 8. 
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5-23. YIG DRIVER ADJUSTMENT (Confd) 



Preliminary YTF Tracking Adjustment 

10. Install 50-ohm load on front-panel 1ST LO OUTPUT connector and connect 100 MHz comb generator 
output to front-panel INPUT 50Q. Set spectrum analyzer controls to normal (green) settings, except as 
indicated, and other controls as follows: 



FREQUENCY BAND GHz . 

INPUT ATTEN 

RESOLUTION BW 

FREQUENCY SPAN/DIV . . 
FREQUENCY SPAN MODE 

AUTO STABILIZER 

VIDEO FILTER 

TUNING 



... 1.7-4.1 

OdB 

.... 3 MHz 
.. 200 MHz 
ZERO SPAN 

OFF 

3 

. 2.000 GHz 



NOTE 



The following procedure is a preliminary YTF tracking check and adjust- 
ment. If a tracking adjustment is required, also perform YTF Tracking 
Adjustment, Paragraph 5-29. 



11. Set A19S2 YTF TRACK switch to TEST and be sure front-panel PRESELECTOR PEAK control is set to 
center of green area. 



12. Adjust front-panel TUNING control to peak signal on CRT display. Remove hysteresis by switching to 
FULL BAND and then back to ZERO SPAN (FREQUENCY SPAN MODE) and again peak signal on 
CRT display. 



13. Adjust A19R14 YTF OFFSET to center passband on CRT display (Figure 5-31). 



14. 



Set FREQUENCY BAND GHz to 5.8-12.9. Tune spectrum analyzer to 10.0 GHz and peak signal on 
CRT display. Remove hysteresis by switching to FULL BAND,' then back to ZERO SPAN (FRE- 
QUENCY SPAN MODE) and again peak signal on CRT display. (■■■'' - ' 



15. Adjust A19R17 YTF GAIN to center passband on CRT display (Figure 5-31). 



\ J't ^ 



16. If tracking adjustment is required, perform YTF Tracking Adjustment, Paragraph 5-30. If not, set A19S1 
YTF TRACK switch to NORM, set LINE switch OFF, disconnect power cord, and install A14 Tuning 
Stabilizer Control Assembly. Install HP 8569B top cover. 




Figure 5-3 L YTF Pass band Display for YIG Driver Adjustment 
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5-24. SECOND CONVERTER ADJUSTMENT 

REFERENCE: 

A3 5 Schematic 
DESCRIPTION: 

The second converter local oscillator is adjusted for 1728.60 MHz, and the second converter bandpass filter is 
adjusted for a 2050 MHz bandpass. If the second converter bandpass filter requires significant frequency tuning 
for correct bandpass adjustment, then the coarse bandpass adjustment must be performed to ensure correct 
second converter bandpass alignment. Once the second converter bandpass filter is tuned to 2050 MHz, adjust- 
ments are performed for compromise of best bandpass shape and minimum conversion loss. 

EQUIPMENT: 



Frequency Counter HP 5342A, Opt. 005 

Oscilloscope HP 1741 A 

Crystal Detector HP33330C 

Adapter, SMA (f) to SMC (m) HP 1250-0675 

Adapter, BNC (f) to SMC (f) (modified) HP 08565-60087 

Adjustment Tool HP 08555-60107 




Figure 5~32. Second Converter Adjustment Test Setup 



PROCEDURE: 



1 . Set LINE switch OFF, disconnect power cord, connect equipment as shown in Figure 5-32, and remove 
HP 8569B bottom cover. 

2. Reconnect power cord and set LINE switch ON. Set all normal (green) settings, except as indicated, and 
other controls as follows: 



TRACE A 

TRACE B 

FREQUENCY BAND GHz . 
RESOLUTION BW (coupled) 
FREQUENCY SPAN/DIV . . 

SWEEP SOURCE 

TUNING 



STORE BLANK 
STORE BLANK 

01 - 1.8 

100 kHz 

5 MHz 

EXT 

.... O.OOOGHz 



5-71 





Adjustments 



Model 8569B 



ADJUSTMENTS 




5-24. SECOND CONVERTER ADJUSTMENT (Cont’d) 



BOTTOM VIEW 



A35L5 

2ND MIXER MATCH 



A35J2 

2ND CONVERTER 
OUT 



A35C4 
2ND LO 
FREQUENCY 



A35 

SECOND CONVERTER 
ASSEMBLY 




A35C1 



A35C2 



A35C3 



A35J3 
2ND LO 
1728.6 MHz 



Figure 5-33. Second Converter Adjustment Locations 




3. Connect frequency counter through modified adapter (HP 08565-60087) to A35J3 2ND LO (Figure 5-33) 
and adjust A35C4 2ND LO FREQLfENCY for 1728.60 ± 0. 1 MHz. 

4. Disconnect frequency counter, set HP 8569B SWEEP SOURCE to INT, and use TUNING control to 
center LO signal (0.000 GHz) on CRT display. 

5. Externally sweep oscilloscope (CHAN B, DC coupled input) with spectrum analyzer HORIZONTAL 
SWEEP OUTPUT Set oscilloscope sweep mode to A VS B, TRIGGER COMP to B, DISPLAY to B, and 
CHAN B VOLTS/DI V to 1 . 



6. Simultaneously depress spectrum analyzer SWEEP SOURCE push buttons EXT and INT and adjust 
oscilloscope horizontal position to place dot at center graticule line. Return SWEEP SOURCE to INT. 

7. Loosen connector of cable W18 at A35J2 2ND CONV OUT and disconnect other end of cable W18. 
Connect oscilloscope (CHAN A, DC coupled input) through adapters, crystal detector, and cable W18 to 
A35J2 2ND CONV OUT. Set oscilloscope CHAN A VOLTS/DIV to .02. 

NOTE 



This procedure uses a negative-polarity crystal detector. If a positive-polarity 
crystal detector is used the waveforms in Figure 5-34 will be inverted. 
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5-24. SECOND CONVERTER ADJUSTMENT (Confd) 




Figure 5-34, Second Converter Bandpass Displays 

8. Adjust Channel A vertical position and VOLTS/DIV vernier for a 4-division display centered on the 
oscilloscope CRT. Check second converter bandpass display on oscilloscope CRT (Figure 5 -34a). If center 
of second converter bandpass is within 2 divisions of being centered on oscilloscope display, proceed to 
second converter fine bandpass adjustment (step 9). If center of bandpass is greater than 2 divisions from 
center of oscilloscope display, perform second converter coarse bandpass adjustment as follows: 

a. Set FREQ SPAN/DIV to 50 MHz and loosen lock nuts on A35C1 and A35C3. Carefully turn tuning 
screws clockwise until they bottom on cavity. 

b. Turn A35C1 and A35C3 one turn counterclockwise and hghtly tighten lock nuts. 

c. Carefully set A35L5 2ND MIXER MATCH fully clockwise, then adjust it two turns counterclock- 
wise. 

d. Tune A35C2 to position signal at center of oscilloscope display. 

e. Set FREQUENCY SPAN/DIV to 5 MHz and adjust A35C1 for maximum negative signal at center 
of oscilloscope display. 

f. Adjust A35C3 and A35L5 for maximum negative signal at center of oscilloscope display. 

9. Repetitively adjust in small increments A35C1, A35C2, A35C3, and A35L5 for a centered, symmetrical, 
and flat bandpass display with maximum amplitude as shown in Figure 5-34a. A slight amount of signal 
amplitude must be sacrificed in order to obtain the desired bandwidth, symmetry, and flatness. 

10. Check that right bandpass skirt is at least 50 percent down at a point 10 MHz from center frequency 
(Figure 5-34a). 

1 1 . Set FREQUENCY SPAN/DIV to 1 MHz. Check flatness of bandpass within 3 MHz (3 divisions) each 
side of center (Figure 5-34b). Bandpass should be flat within 0.5 division (1 dB). 

12. When adjustment is complete, set LINE switch OFF, disconnect power cord, reconnect cable W18, and 
install HP 8569B bottom cover. 
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5-25. THIRD CONVERTER ADJUSTMENT 

REFERENCE: 

A37 Schematic 



DESCRIPTION: 



The third converter local oscillator is adjusted for maximum output power, and the front panel CAL OUTPUT 
is calibrated for - 10 dBm. A spectrum analyzer is used to display the 300 MHz local oscillator signal at the 21.4 
MHz output port, and the 300 MHz bandpass filter is adjusted for a maximum 300 MHz local oscillator signal. 
The 321.4 MHz bandpass is checked with an oscilloscope. If the resonant cavities are not closely tuned to 321.4 
MHz, the bandpass filter must be detuned and each cavity tuned to 321.4 MHz. 



EQUIPMENT: 



Oscilloscope 

Spectrum Analyzer 

Power Meter 

Power Sensor 

Crystal Detector 

Test Cable 

Adapter, SMC (f) to SMC (f) . 
Adapter, SMC (m) to SMA (f) 



HP1741A 

HP 140T/8552B/8554B 

HP435B 

. HP8481A,Opt.C03 

HP33330C 

HP 11592-60001 

HP 1250-1113 

HP 1250-0675 




SPECTRUM ANALYZER 



□ 




mm 





T0A37J2. _ 

A37J3 

Figure 5-35. Third Converter Adjustment Test Setup 
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5-25. THIRD CONVERTER ADJUSTMENT (Cont’d) 

BOTTOM VIEW 




PROCEDURE: 

1 . Set LINE switch OFF, disconnect power cord, and remove HP 8569B top and bottom covers. 

2. Reconnect power cord, set LINE switch ON, and connect equipment as shown in Figure 5-35 . 

3. Set spectrum analyzer controls to normal (green) settings, except as indicated, and other controls as fol- 
lows: 



TRACE A STORE BLANK 

TRACEB.!!!'. STOREBLANK 

FREQUENCY BAND GHz 01-1.8 

TUNING 0.050 GHz 

RESOLUTION BW 100 kHz 

FREQUENCY SPAN/DIV 5 MHz 



4. Set LINE switch OFF and disconnect power cord. 

5. Locate four Pozi-Drive screws holding A37 Third Converter Assembly in place. 

NOTE 

The upper and lower right-hand screws are mounted on the rear panel. 



6. Remove upper left- and right-hand screws from assembly. 

7. Loosen lower left- and right-hand screws a quarter turn. 
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5-25. THIRD CONVERTER ADJUSTMENT (Cont’d) 

8. Tilt upper part of assembly forward until BP FILTER ALIGNMENT PORT is approximately 1/2 inch 
from adjacent sheet metal. 

9. Tighten lower left- and right-hand screws a quarter turn. 

10. Connect power cord and set LINE switch ON. 

1 1 . Connect test spectrum analyzer to A37J3 1 00 MHz TEST (Figure 5-36). Adjust A37A3L4 OSC PEAK 
for maximum 1 00 MHz signal level (use non-metallic adjusting tool). Disconnect test spectrum analyzer. 

12. Connect power meter to front panel CAL OUTPUT connector. Adjust A37A3R27 CAL OUT LEVEL for 
- 10 dBm. Disconnect power meter. 

13. Disconnect cable assembly W22 from A37J2 21 .4 MHz OUT and connect test spectrum analyzer to A37J2 
21.4 MHz OUT. 

14. Time test spectrum analyzer to display 300 MHz local oscillator signal. 

15. Iteratively tune A37C5 and A37C6 300 MHz BP ADJUST (using adjusting tool with slot screwdriver) for 
maximum 300 MHz signal. 

16. Disconnect test spectrum analyzer and reconnect cable assembly W22 to A37J2 21 .4 MHz OUT. 

17. Use TUNING control to center LO signal (0.000 GHz) on CRT display. 

18. Externally sweep oscilloscope (CHAN B, DC coupled input) with spectrum analyzer HORIZONTAL 
SWEEP OUTPUT. Set sweep mode of oscilloscope to A VS B. Simultaneously depress spectrum analyzer 
SWEEP SOURCE push buttons INT and EXT. Adjust oscilloscope horizontal position to center dot on 
CRT display. After centering dot, set spectrum analyzer SWEEP SOURCE to INT. 

19. Connect oscilloscope (CHAN A, DC coupled input) through HP 11592-60001 cable assembly, crystal 
detector, and adapter to A37J5 BP FILTER ALIGNMENT PORT connector. Set oscilloscope MAG to 
X5. Set CHAN A VOLTS/DI V and vertical position for a 4-division display. Set CHAN B VOLTS/DI V to 

NOTE 

This procedure uses a negative-polarity detector. If a positive-polarity crystal 
detector is used the waveforms in Figure 5-37 will be inverted. 

20. Check that oscilloscope display is symmetrical as shown in Figure 5-37d. If not, perform 321.4 MHz 
coarse bandpass adjustment as follows (Third Converter cover must be installed): 

a. Loosen lock nuts on A37C2, A37C3, and A37C4. Carefully turn tuning screws clockwise until they 
are flush with lock nuts. 

b . Adjust A37C2 for a dip at center of oscilloscope display as shown in Figure 5-37a. 

c. Adjust A37C2 for a peak at center of oscilloscope display as shown in Figure 5-37b. 

d. Adjust A37C3 for dip at center of oscilloscope display as shown in Figure 5-37c. 

e. Adjust A37C4 for peak at center of oscilloscope display as shown in Figure 5-3 7d. 
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5-25. THIRD CONVERTER ADJUSTMENT (Cont’d) 



a. 



b. 





Figure 5-37. 321.4 MHz Bandpass Filter Alignment, Oscilloscope Display 

21. Connect 100 MHz CAL OUTPUT signal to INPUT 50fl connector. Set spectrum analyzer controls to 
normal (green) settings, except as indicated, and other controls as follows: 



RESOLUTION BW 3 MHz 

FREQUENCY SPAN/DIV 2 MHz 

TUNING 0.100 GHz 

REF LEVEL dBm -10 



22. Check that 100 MHz signal on spectrum analyzer display heis a symmetrical bandpass. A typical bandpass 
shape is shown in Figure 5-38. If bandpass symmetry is worse than shown in Figure 5-38, small adjust- 
ments of A37C1 through A37C4 should be performed to improve bandpass shape. However, do not 
sacrifice more than 1 dB of signal amplitude when adjusting for best bandpass shape (loss of signal 
amplitude reduces instrument sensitivity). 

23. Adjust 3-dB bandwidth for the 3 MHz RESOLUTION BW switch position according to adjustment 
procedure in Bandwidth Filter Adjustments. 
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5-25. THIRD CONVERTER ADJUSTMENT (Cont’d) 



24. When adjustment is complete, set LINE switch OFF and disconnect power cord. Tilt A37 Third Converter 
Assembly back in place and install upper left- and right-hand screws that were previously removed. Install 
HP 8569B top and bottom covers. 




Figure 5-38. 321.4 MHz Bandpass Filter Alignment, Spectrum Analyzer Display 
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5-26. SWEEP ATTENUATOR ADJUSTMENT 



REFERENCE: 

A15 Schematic 
DESCRIPTION: 

The MAIN SWP OFFSET is adjusted in the Sweep Attenuator Assembly so that a signal at center screen does 
not shift as FREQUENCY SPAN/DIV is switched between 5 MHz and 2 MHz. This adjustment is necessary 
because the sweep is applied to the YTO Main Coil for frequency spans > 5 MHz/DIV and to the YTO Tickler 
Coil for frequency spans <2 MHz/DIV. 



TOP VIEW 




A15 

SWEEP 

ATTENUATOR 

ASSEMBLY 



Figure 5-39. Sweep Attenuator Adjustment Locations 




PROCEDURE: 

1 . Set LINE switch OFF, disconnect power cord, and remove HP 8569B top cover. 
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5-26. SWEEP ATTENUATOR ADJUSTMENT (Cont’d) 

2. Reconnect power cord and set LINE switch ON. Set all normal (green) settings, except as indicated, and 
other spectrum analyzer controls as follows: 



TRACE A STORE BLANK 

TRACES STORE BLANK 

FREQUENCY BAND GHz 01-18 

RESOLUTION BW 100 kHz 

FREQUENCY SPAN/DIV 2 MHz 

INPUTATTEN lOdB 

REF LEVEL 0 dBm 

REF LEVEL FINE 0 



3. Simultaneously press SWEEP SOURCE INT and EXT push buttons to obtain a dot on CRT display. 
Adjust front-panel HORIZ POSN screwdriver adjustment to position dot on center vertical graticule line. 

4. Press SWEEP SOURCE INT push button to obtain swept CRT trace. Set TRACE A to WRITE. Connect 
100 MHz CAL OUTPUT signal to INPUT SOU connector and adjust TUNING control to center 100 MHz 
signal on CRT display. 

5. Switch FREQUENCY SPAN/DIV to 5 MHz and adjust A15R53 MAIN SWP OFFSET (Figure 5-39) to 
center 100 MHz signal on CRT display. 

6. Repeat steps 4 and 5 until no further adjustment is necessary. 

7. When adjustment is complete, set LINE switch OFF, disconnect power cord, and install HP 8569B top 
cover. 
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5-27. TUNING STABILIZER CONTROL ADJUSTMENTS 

REFERENCE: 

A14 and A36 Schematics 
DESCRIPTION: 

A14 Timing Stabilizer Control Assembly adjustments are performed to set up the correct sweep voltages for the 
YTO tickler coil and Voltage-Controlled Crystal Oscillator (VCXO). A14R68 FET OFF is adjusted to provide a 
zero level output to the tuning stabilizer with the spectrum analyzer operating in ZERO SPAN mode and a zero- 
volt input from the front-panel FINE tuning control. A 50 MHz signal with 100 kHz frequency modulation is 
displayed on the spectrum einalyzer, and A14R71 TICK SWEEP is adjusted for a modulation peak occurring 
every division when FREQUENCY SPAN/DIV is set to 100 kHz. The spectrum analyzer is then stabilized, and 
A14R57 VCXO SWP is adjusted for the same sweep display as in the TICK SWEEP adjustment. The VCXO is 
then checked for linearity. The VCXO ERROR OUT signal is monitored, and if the variation of the signal is 
within limits, no adjustment to the VCXO is necessary. If the error signal is out of tolerance, perform the 
adjustments in the order given. Small adjustments should be made, and the AUTO STABILIZER should be 
switched OFF and on after each adjustment to remove the dc component introduced by the adjustment. 




Figure 5-40. Tuning Stabilizer Control Adjustment Test Setup 



EQUIPMENT: 

Signal Generator 
Digital Voltmeter 
Oscilloscope . . . 

10:1 Probe 

1:1 Probe 

BNCTee ...... 



HP 8640B, Opt. 001 

HP3455A 

HP1741A 

HP10004D 

HP10007D 

.... HP 1250-0781 
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5-27. TUBSIING STABILIZER CONTROL ADJUSTMENTS (Conf d) 



TOP VIEW 




Figure 5-41. Tuning Stabilizer Control Adjustment Locations 

PROCEDURE; 

1 . Set LINE switch OFF, disconnect power cord, and remove HP 8569B top and bottom covers. 

2. Reconnect power cord, set LINE switch ON, and connect equipment as shown in Figure 5-40 with signal 

generator RF switch off. ® 

Tuning Stabilizer Control Adjustments 

3. Set all normal (green) spectrum analyzer settings, except as indicated, and other controls as follows: 



Spectrum Analyzer; 



TRACE A 

TRACED 

FREQUENCY BAND GHz . 
RESOLUTION BW (coupled) 
FREQUENCY SPAN/DIV . . 

INPUT ATTEN 

REF LEVEL dBm 

REFERENCE LEVEL FINE 
FREQUENCY SPAN MODE 
AUTO STABILIZER 



WRITE 

STORE BLANK 

01 - 1.8 

10 kHz 

100 kHz 

10 dB 

0 

0 

.. ZERO SPAN 
OFF 
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5-27. TUNING STABILIZER CONTROL ADJUSTMENTS (Cont’d) 

Signal Generator: 



OUTPUT LEVEL -20 dBm 

FREQUENCY MHz 50 

MODULATION FREQUENCY 100 kHz 

PEAK DEVIATION 300 kHz 

FM OFF 

AUDIO OUTPUT LEVEL IV 



4. Connect digited voltmeter across A14TP1 TICK S + T (high DVM input) and A14TP4 (low DVM input). 
(See Figure 5-41 .) 

5. Adjust FINE tuning control for a digital voltmeter reading of 0.00 ± 0.01 V. 

6. Cormect high input of digital voltmeter to A14TP3 VCXO SWP and adjust A14R68 FET OFF for 0.00 

±0.01V. 

7. Set FREQUENCY SPAN MODE to PER DIV and switch signal generator RF output to ON. 

8. Use TUNING control to center 50 MHz carrier frequency on spectrum analyzer CRT display and set FM 
switch of signal generator to INT. 

9. Connect FM output to COUNTER input on signal generator. Press and release INT EXT push button and 
depress EXT push button. Set COUNTER MODE EXPAND to XIOO. Adjust MODULATION FRE- 
QUENCY for 100 ±0.2 kHz. 

10. Adjust PEAK DEVIATION of signal generator to display a total of 10 modulation peaks plus carrier, as 
shown in Figure 5-42. 

1 1 . Adjust A14R57 TICK SWP for 1 division spacing between modulation peaks (use FINE tuning control to 
align peaks on graticule line). 

12. Set FINE tuning control to midrange and activate tuning stabilizer (AUTO STABILIZER push button 
out). 

13. Adjust A14R71 VCXO SWP for 1 division spacing between modulation peaks (use FINE tuning control 
to align peaks on graticule line). 

NOTE 

In the following step, adjust signal generator carrier frequency (50 MHz) to 
set modulation peaks on graticule lines. 

14. Set FREQUENCY SPAN/DIV to 20 kHz and RESOLUTION BW to 3 kHz. Note 5-division spacing 
between modulation peaks. 



15. Check 5-division spacing between modulation peaks with FINE tuning control set at fully counterclock- 
wise, midrange, and fully clockwise positions. Adjust A14R71 VCXO SWP for best compromise of 5- 
division spacing over the full range of FINE tuning control. 
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5-27. TUNING STABILIZER CONTROL ADJUSTMENTS (Cont’d) 




Figure 5-42. Spectrum Analyzer Plot with 100 kHz FM 



SPECTRUM ANALYZER 





® ® © 



GO 



HORIZONTAL 

SWEEP 

OUTPUT 



A36A2 

TP3 



ERROR OUT 
A36C4 
(958 WIRE) 



OSCILLOSCOPE 






lg 




A 


CHB 




RF OUTPUT 



V. 



1:1 PROBE 









1:1 PROBE 






Figure 5-43. Tuning Stabilizer VCXO Check and Adjustment Test Setup 




5-84 




Model 8569B 



Adjustments 



ADJUSTMENTS 




5-27. TUNING STABILIZER CONTROL ADJUSTMENTS (Cont’d) 

BOTTOM VIEW 



A36C4 
ERROR OUT 



A36A2 

A36A2TP1 

A36A2C3 

LINEARITY 

A36A2C16 
1 MHz PEAK 



A36A2C2 
1.3 MHz NULL 




Figure 5-44. Tuning Stabilizer VCXO Adjustment Locations 



16. Connect equipment as shown in Figure 5-43 and set oscilloscope for an externally swept (A VS B), DC 
coupled display. Set CHAN A to 10 mV/DIV and CHAN B to IV/DIV. Set all normal (green) spectrum 
analyzer settings, except as indicated, and other controls as follows: 



TRACE A WRITE 

TRACE STORE BLANK 

FREQUENCY BAND GHz 01-1.8 

FREQUENCY GHz 0.000 

RESOLUTION BW (coupled) 10 kHz 

FREQUENCY SPAN/DIV 100 kHz 

FREQUENCY SPAN MODE PERDIV 

FINE tuning Midrange 

AUTO STABILIZER On (out) 



17. Momentarily switch AUTO STABILIZER to OFF to remove dc component of ERROR OUT signal. 
Center oscilloscope trace with oscilloscope position controls. 

18. Check slope of oscilloscope trace. The trace should not change more than 0.5 vertical division (5 mV) for 
every horizontal division swept. 
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5-27. TUNBNG STABILIZER CONTROL ADJUSTMENTS (Cont’d) 

19. Adjust FINE tuning control over its full range while observing the oscilloscope trace. The trace should not 
change more than 0.5 vertical division (5 mv) for every horizontal division swept. 

NOTE 

If the slope of the oscilloscope trace is within tolerance, no further adjust- 
ment is necessary. 

20. If slope of oscilloscope trace is out of tolerance, set up oscilloscope for MAIN sweep mode, DISPLAY A, 
TRIGGER COMP A. Set spectrum analyzer FREQUENCY SPAN MODE to ZERO SPAN and AUTO 
STABILIZER to OFF. 

21 . Remove A36A2 cover plate (Figure 5-44) for access to test points and center A36A2C3 LINEARITY. 

22. Connect 1.3-MHz, -1-14 dBm signal from signal generator through a 1:1 probe to A36A2TP3. (Connect 
ground clip to chassis ground.) 

23. Connect oscilloscope through 10:1 probe to A36A2TP1 and adjust A36A2C2 1.3 MHz NULL for mini- 
mum 1.3 MHz signal. Disconnect signal generator from A36A2TP3. 

24. Connect oscilloscope through 10:1 probe to A36A2TP2 and adjust A36A2C16 1 MHz PEAK for maxi- 
mum 1 MHz signal. 

25. Reinstall A36A2 cover plate and repeat steps 16 through 19. If slope of oscilloscope trace is out of toler- 
ance (steps 18 and 19), make adjustments as follows: 

NOTE 

Perform each of the following adjustments in small steps and switch AUTO 
STABILIZER OFF and on after each adjustment. 

a. With 1:1 probe cormected to feedthrough capacitor A36C4 (ERROR OUT line), adjust A36A2C3 
LINEARITY and A36A2C16 1 MHz PEAK for minimum slope of oscilloscope trace. 

b. Check slope of oscilloscope trace while adjusting FINE TUNING control over its three turn range. 
Oscilloscope trace should not change more than 0.5 vertical division (5 mV) per horizontal division 
swept. 

c. Repeat steps 25a and 25b until no further adjustment is necessary. 

26. Check Tuning Stabilizer Control Adjustments (steps 3 through 15). If VCXO SWP adjustment is per- 
formed, repeat steps 16 through 19 to check VCXO linearity. 

27. When adjustment is complete, set LINE switch OFF, disconnect power cord, and install HP 8569B top and 
bottom covers. 
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5-28. PRELIMINARY BIAS ADJUSTMENT 



REFERENCE: 
A20 Schematic 



DESCRIPTION: 



NOTE 



This is a preliminary adjustment and requires that the Frequency Response 
Adjustment also be performed. 



A synchronizer and sweep oscillator are connected to make a tracking generator for the HP 8569B. The sweep 
oscillator is phase locked on each frequency band checked, and mixer bias adjustments are performed for 
minimum amplitude variation consistent with near minimum conversion loss across the frequency band. 




INPUT 



CRYSTAL 

ADAPTER DETECTOR 

> " "□ > IX3ZZI ^ 

Figure 5-45. Preliminary Bias Adjustment Test Setup 

NOTE 



The HP 8350A Sweep Oscillator may be substituted for the HP 8620C in this 
procedure. 



EQUIPMENT: 

Sweep Oscillator 

Synchronizer 

Power Splitter 

Crystal Detector 

Adapter, APC-7 to Type N (m) 
Adapter, APC-7 to SMA (O--- 
Adapter, APC-7 to Type N (f) . 
Adapter, SMA (f) to Type N (f) 
Adapter, SMA (f) to Type N (m) 



HP 8620C/86290A-H08 

HP8709A-H10 

. HP11667A,Opt.002 

HP33330C 

HP 11525A 

HP 11534A 

HP 11524A 

...... HP 86290-60005 

HP 1250-1404 
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5 28. PRELIMINARY BIAS ADJUSTMENT(Confd) 

PROCEDURE: 

1 . Set LINE switch OFF, disconnect power cord, and remove HP 8569B top cover. 

2. Reconnect power cord, set LINE switch ON, and connect equipment as shown in Figure 5-45. Set all 
normal (green) spectrum analyzer controls, except as indicated, and other controls as follows: 

Spectrum Analyzer: 



TRACE A WRITE 

TRACER STORE BLANK 

FREQUENCY BAND GHz 5.8 - 12.9 

INPUT ATTEN 10 dB 

REF LEVEL dBm 0 

REFERENCE LEVEL FINE 0 

FREQUENCY SPAN MODE FULL BAND 

AMPLITUDE SCALE 5dB 

SWEEP SOURCE EXT 

PRESELECTOR PEAK Centered in green 

HP 8620C/86290A-H08: 

BAND 4 

START Frequency 5.8 GHz 

STOP Frequency 12.9 GHz 

SWEEP TRIGGER INT 

SWEEP-TIME 5 sec 

DISPL BLANK ON 

RF ON 

ALC Mode EXT 

FM-NORM-PL PL 



3. Set A28S1 NORM-OFF-TEST switch to OFF. Set synchronizer ERROR SIGNAL switch to - . 

4. Phase lock sweep osciUator as follows: 

a. Set TRACE A and TRACE B to STORE BLANK. Set sweep oscillator to manual sweep mode with 
manual sweep control fully counterclockwise. 

b. Set sweep oscillator start frequency to low frequency of selected spectrum analyzer FREQUENCY 
BAND GHz and adjust start frequency for synchronizer phase lock (minimum phase error). 

c. Set sweep oscillator manual sweep control fully clockwise and stop frequency to high frequency of 
selected spectrum analyzer FREQUENCY BAND GHz. Adjust stop frequency for synchronizer 
phase lock (minimum phase error). 

d. Set sweep oscillator to automatic sweep mode and check for phase locked spectrum analyzer CRT 
display (Figure 5-46). If system is breaking phase lock, adjust start and stop frequencies during slow 
sweep ( > 10 seconds) to obtain phase lock. Set TRACE A and TRACE B to WRITE. 
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5-28. PRELIMINARY BIAS ADJUSTMENT (Confd) 



MKR 5. 6768 GHz SPAN FULL RES BW 3 MHz VF . 003 

REF 0 dBm 5 dB/ ATTEN 10 dB SWP EXT 
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Figure 5-46. Phase Locked Spectrum Analyzer CRT Display 

5. Set AMPLITUDE SCALE to 2 dB. Adjust A20R85 V4 (Figure 5-47) over full range and note position for 
minimum ripple on CRT trace. Set A20R85 V4 for minimum ripple. 



TOP VIEW 




Figure 5-47. Preliminary Bias Adjustment Locations 
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5-28. PRELIMINARY BIAS ADJUSTMENT (Confd) 

6. Set HP 8569B FREQUENCY BAND GHz to 3.8 - 8.5. Set HP 8620C sweep osciUator for a MARKER 
SWEEP of 3.8 GHz to 8.5 GHz. Phase lock sweep oscillator according to step 4. 

7. Adjust A20R77 V3 over full range and note position for minimum ripple on CRT trace. Set A20R77 V3 
for minimum ripple. 

8. Set HP 8569B FREQUENCY BAND GHz to 8.5 - 18. Set synchronizer ERROR SIGNAL switch to + . 
Set HP 8620C sweep oscillator for a MARKER SWEEP of 8.5 GHz to 18 GHz. Phase lock sweep 
oscillator according to step 4. 

9. Adjust A20R95 V5 over full range and note position for minimum ripple on CRT trace. Set A20R95 V5 
for minimum ripple. 

10. Set HP 8569B FREQUENCY BAND GHz to 10.5 - 22. Set HP 8620C/86290A-H08 sweep osciUator for a 
MARKER SWEEP of 10.5 GHz to 22 GHz, Phase lock sweep oscillator according to step 4. 

1 1 . Adjust A20R105 V6 over fuU range and note position for minimum ripple on CRT trace. Set A20R105 V6 
for minimum ripple (see Figure 5-48). 

12. Set HP 8569B FREQUENCY BAND GHz to .01 - 1.8. Replace HP 86290A-H08 RF Plug-in with HP 
86222A. Set HP 8620C sweep osciUator for a MARKER SWEEP of .01 to 1.8 GHz. Set ERROR switch 
on HP 8709A to - . Phase lock sweep osciUator according to step 4. 

1 3 . Adjust A20R7 1 V 1 over full range and set for minimum ripple. 

14. Set A28S1 NORM-OFF-TEST switch to NORM. Perform Frequency Response Adjustments. 




Figure 5-48. Phase Locked Spectrum Analyzer CRT Display (10.5-18 GHz) 
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5-29. YTF TRACKING ADJUSTMENT 



REFERENCE: 

A17 and A19 Schematics 
DESCRIPTION: 



With a signal applied to the INPUT 50U connector, the spectrum analyzer is set to ZERO SPAN (1ST LO in 
CW frequency), and the YIG-T\med Filter (YTF) is swept around the center frequency. This results in the 
display of the YTF passband on the CRT screen. YTF tracking adjustments are performed to keep the YTF 
passband approximately centered around the center frequency vertical graticule line over the full frequency 
range of the spectrum analyzer. 



SPECTRUM ANALYZER 




® 0 © 

0*0 



INPUT son 



SWEEP OSCILLATOR 




V. 






Figure 5-49. YTF Tracking Adjustment Test Setup 



TOP VIEW 




A19 

YIG DRIVER 
ASSEMBLY 



FREQUENCY 

CONTROL 

ASSEMBLY 



Figure 5-50. YTF Tracking Adjustment Locations 
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5-29. YTF TRACKING ADJUSTMENT (Cont’d) 



NOTE 

The HP 8350A Sweep Oscillator may be substituted for the HP 8620C in this 
procedure. 

EQUIPMENT: 

Sweep Oscillator HP 8620C/86290A-H08 



NOTE 

Ailow at least one hour instrument warm-up before performing YTF Tracking 
Adjustment. 

PROCEDURE: 



1 . Set LINE switch OFF, disconnect power cord, and remove HP 8569B top cover. 

2. Reconnect power cord, set LINE switch ON, and connect equipment as shown in Figure 5-49. Set all 
normal (green) spectrum analyzer settings, except as indicated, and other controls as follows: 



TRACE A WRITE 

TRACER WRITE 

FREQUENCY BAND GHz 17-41 

INPUT ATTEN 10 dB 

AMPLITUDE SCALE 10 dB 

REF LEVEL dBm 0 

REFERENCE LEVEL FINE 0 

RESOLUTION BW 3 mHz 

FREQUENCY SPAN MODE ZERO SPAN 

SWEEP TIME/DIV 20mSEC 

AUTO STABILIZER OFF 

PRESELECTOR PEAK Centered in green 

TUNING 2.000 GHz 

SWEEP SOURCE INT 




3. Set A19S1 YTF TRACK switch (Figure 5-50) to TEST position. 

o 

4. Simultaneously depress PLOT GRAT and CLEAR/RESET push buttons to display test routine #0 on 
spectrum analyzer CRT display. Adjust front-panel HORIZ POSN screwdriver adjustment to position dot 
center tick mark on center vertical graticule line. Press CLEAR/RESET. Set FREQUENCY SPAN 
MODE to 1.5 — 22 GHz SPAN and allow spectrum analyzer to sweep several times. Then press PER DIV. 
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5-29. YTF TRACKING ADJUSTMENT (Confd) 



NOTE 

Ensure that PRESELECTOR PEAK remains in center of green region 
throughout adjustment procedure. 

NOTE 

When repeating adjustments in group A, readjust YTF GAIN only at 10.5 
GHz. If there is insufficient range on YTF LIN adjustments In groups B and 
C, the YTF GAIN can be compromised at 10.5 GHz to aid the YTF LIN adjust- 
ment. The YTF OFFSET affects offsets on all bands. YTF GAIN has an 
increasing effect with increasing frequency. (For example, YTF GAIN has no 
effect at 2 GHz; but at 4 GHz, a 2-MHz shift in passband will result in a 6-MHz 
shift at 8 GHz, an 8-MHz shift at 10 GHz, and a 16-MHz shift at 18 GHz.) 

5. Ttacking adjustments in Table 5-14 are listed in three groups (A, B, and C). Perform adjustments arcord- 
ing to groups, and repeat adjustments in each group to give best compromise of centered passbands for 
that group before proceeding to the next group of adjustments. Perform each tracking adjustment hsted m 

Table 5-14 as follows: 

a. Select spectrum analyzer FREQUENCY BAND GHz and adjust TUNING control for given fre- 
quency. 

b. Remove error due to hysteresis by switching FREQUENCY SPAN MODE to FULL BAND, then 
back to ZERO SPAN. 

c. Set sweep oscUlator for a CW frequency equal to spectrum analyzer frequency. Adjust sweep oscilla- 
tor CW frequency for maximum signal amplitude on spectrum analyzer CRT display. (To locate CW 
signal, first set HP 8569B to FULL SPAN, tune sweep oscillator signal to marker, then press ZERO 
SPAN. 

d. Perform corresponding YTF tracking adjustment to center passband (10-dB points) on spertrum 
analyzer CRT display (Figure 5-51). Ensure that at least 25 percent of passband is on each side of 
center vertical graticule line. 

6. Verify that PRESELECTOR PEAK is centered in green region, and without making adjustments, recheck 
tracking by repeating step 5. 

7. Set A19S2 YTF TRACK switch to NORM. Set LINE switch OFF, disconnect power cord, and install HP 
8569B top cover. 



o 
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5-29. YTF TRACKING ADJUSTMENT (Confd) 

Table 5-14. YTF Tracking Adjustments 



Adjustment 

Group 



Frequency Band 


— 

Frequency 


Tracking Adjustment 


Adjustment Effect 


1 .7 - 4.1 GHz 

1 .7 - 4.1 GHz . 

3.8 - 8.5 GHz 

3.8 - 8.5 GHz 
5.8-12.9 GHz 

5.8 - 12.9 GHz 


2.0 GHz 

4.0 GHz 
4.0 GHz 
8.5 GHz 
8.5 GHz 

10.5 GHz 


A19R14 YTF OFFSET 
A19R17 YTF GAIN 
A17R43 YTF OFFSET N2 
A19R17 YTF GAIN 
A17R50 YTF OFFSET N3 
A19R17 YTF GAIN 


Overall Offset 
Overall Gain 
Offset 3.8 -8.5 BAND 
Overall Gain 

Offset 5.8-12.9 BAND 
Overall Gain 


8.5 - 18 GHz 
8.5 - 18 GHz 
8.5 - 18 GHz 

8.5- 18 GHz 


10.5 GHz 

13.0 GHz 

16.0 GHz 

18.0 GHz 


A17R57 YTF OFFSET N4 
A19R39 YTF LIN 13 
A19R42 YTF LIN 16 
A19R45 YTF LIN 18 


Offset 8.5-18 BAND 
A Gain above 1 0 GHz 
A Gain above 14 GHz 
A Gain above 16 GHz 


10.5 -22 GHz 
10.5-22 GHz 
10.5-22 GHz 


10.5 GHz 

20.0 GHz 

22.0 GHz 


A17R64 YTF OFFSET N5 
A19R48 YTF LIN 20 
A19R51 YTF LIN 22 


Offset 10.5 - 22 GHz BAND 
A Gain above 1 8 GHz 
A Gain above 20 GHz 



CTR 2.0001 GHz SPAN ZERO RES BW 3 MHz VF OFF 

REF 0 dBm 10 dB/ ATTEN 10 dB SWP 20 msec/ 



Figure 5-51. YTF Passband Display 
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5’30. FREQUENCY RESPONSE ADJUSTMENTS 

REFERENCE: 

A20 and A28 Schematics 
DESCRIPTION: 

A synchronizer and sweep oscillator are connected to make a tracking generator for HP 8569B. The YTF is 
modulated with a 1 kHz sine wave to eliminate amplitude variations due to small errors in YTF Tracking. 
The sweep oscillator is phase locked across each frequency band, and frequency response adustments are 
performed. 




FUNCTION 

GENERATOR 




PINS 

(Note) 



POWER 

SENSOR 



aw 




NOTE 

See HP 8569B Operation and Service 
Manual, Volume 3, Figure 8-117 
for location. 



Figure 5-52. Frequency Response Adjustment Test Setup 



NOTE 

The HP 8350A Sweep Oscillator may be substituted for the HP 8620C in 
this procedure. 
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5-30. FREQUENCY RESPONSE ADJUSTMENTS (Cont’d) 

EQUIPMENT: 

Sweep Oscillator HP 8620C/86290A-H08 

RF Plug-in HP86222A 

Synchronizer HP8709A-H10 

Function Generator HP 33 12A 

Power Meter HP 435B 

Power Splitter HP 11 667 A, Opt. 002 

Power Sensor HP 8481 A, Opt. C03 

Power Sensor HP 8485 A 

Crystal Detector HP 33330C 

Adapter, APC-7 to Type N Male HP 1 1 525 A 

Adapter, APC-7 to SMA Female HP 1 1 534A 

Adapter, SMA Female to Type N Female HP 86290-60005 

Adapter, SMA Female to Type N Male (2 required) HP 1250-1404 

Attenuator, 10 dB HP 8491B, Opt. 010 

Test Cable, SMA Female to BNC Male HP 1 1592-60001 

Cable Assembly (SMA plug, both ends) HP 8120-1578 

PROCEDURE: 

1 . Set LINE switch OFF, disconnect power cord, and remove HP 8569B top cover. 

2. Reconnect power cord, set LINE switch ON, and connect equipment as shown in Figure 5-52. Set all 
normal (green) spectrum analyzer settings, except as indicated, and other controls as follows: 

Spectrum Analyzer: ^ 

TRACE A STORE BLANK 

TRACE B STORE BLANK 

FREQUENCY BAND GHz 38-85 

INPUT ATTEN 10 dB 

REF LEVEL dBm 0 

REFERENCE LEVEL FINE ‘ 0 

SWEEP SOURCE EXT 

FREQUENCY SPAN MODE FULL BAND 

AMPLITUDE SCALE 10 dB 

PRESELECTOR PEAK Centered in green 

TUNING Fully counterclockwise 



5-96 



Model 8569B 



Adjustments 



ADJUSTMENTS 



5'30. FREQUENCY RESPONSE ADJUSTMENTS (Cont’d) 

Sweep Oscillator (HP 8620C/86290A-H08): 

BAND 

MARKER SWEEP pushbutton 

Start Frequency Pointer 

Stop Frequency Pointer 

SWEEP TIME-SECONDS 

SWEEP TIME-SECONDS vernier 

RF OFF-ON 

ALC Switch 

POWER LEVEL 

DISPLAY BLANKING/OFF (Rear Panel) 

FM-NORM-PL (Rear Panel) 

Sweep Oscillator (HP 8350A/86290A-H08): 

BAND 

START Frequency 

STOP Frequency 

SWEEP -TIME -SEC 

RF OFF-ON 

ALC Switch 

POWER LEVEL 

DISPLAY BLANKING 

FM-NORM-PL (Rear Panel) 

3. Set synchronizer ERROR SIGNAL switch to - . Set function generator for a 1-kHz, 1-volt, peak-to- 
peak sine wave output. 

4. Phase lock sweep oscillator and set output power level as follows: 

a. Set sweep oscillator to manual sweep mode with manual sweep control fully counterclockwise. 

b. Set sweep oscillator start frequency to low frequency of selected spectrum analyzer 
FREQUENCY BAND GHz and adjust start frequency for synchronizer phase lock (minimum 
phase error). 

c. Set sweep oscillator manual sweep control fully clockwise and stop frequency to high frequency 
of selected spectrum analyzer FREQUENCY BAND GHz. Adjust stop frequency for syn- 
chronizer phase lock (minimum phase error). 

d. Connect output of power meter, through 10-dB attenuator, to power sensor. With RF power off, 
zero power meter and set CAL FACTOR to correct level. Turn RF power on. 

e. Slowly adjust manual sweep control of sweep oscillator over its entire range, and adjust power 
level for an average power meter reading of — 18 dBm. 



4 

. 3.8 GHz 
. 8.5 GHz 
10 Seconds 

ON 

. ... EXT 
Midrange 

ON 

PL 



Band 4 

Depressed 

3.8GHz 

8.5 GHz 

10-1 

Midrange 

ON 

EXT 

Midrange 

DISPLAY BLANKING 
PL 
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5’30. FREQUENCY RESPONSE ADJUSTMENTS (Cont'd) 



f. Disconnect power meter and reconnect power splitter (with 10-dB atttenuator) to INPUT 50Q 
connector of spectrum analyzer. 

g. Set sweep oscillator to automatic sweep mode with a sweep time of 10 seconds. Check for phase 
locked spectrum analyzer CRT display. If system is breaking phase lock, adjust both start and 
stop frequencies during slow sweep ( = > 10 seconds) to obtain phase lock. 

h. Set TRACE A and TRACED to WRITE. 

5. Set A28S1 NORM-OFF-TEST switch (Figure 5-53) to OFF. Store signal level on screen by setting 
TRACE B to STORE VIEW after at least one complete sweep. 

TOP VIEW 




Figure 5-53. Frequency Response Adjustment Locations 
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5-30. FREQUENCY RESPONSE ADJUSTMENTS (Cont’d) 

6. Set A28S1 NORM-OFF-TEST switch to TEST, front-panel INPUT ATTEN to 0 dB, and REF 
LEVEL dBm to - 10. Adjust A28R7 PIN RES for same signal level on CRT screen as that noted in 
step 5. 



7. Set TRACE B to WRITE and AMPLITUDE SCALE to 2 dB. 

NOTE 

The ‘best line,’ as used in the following procedures, approximates the 
median line between the peaks and troughs of the upper edge of the 1 
kHz modulation envelope. The best line is illustrated in Figure 5-54. 



8. Note best line as illustrated in Figure 5-54. Adjust REFERENCE LEVEL controls to set lowest point 
of that line on center horizontal graticule line. This point is used as a reference in checking for ap- 
proximately same power level in frequency bands 5.8 — 12.9 GHz, 8.5 — 18 GHz, and 10.5 — 22 GHz 
(steps 9 through 14). 

9. Set HP 8569B FREQUENCY BAND GHz to 5.8 - 12.9. Set sweep oscillator to sweep from 5.8 GHz 
to 12.9 GHz. Set TRACE A and TRACE B to STORE BLANK. Phase lock sweep oscillator ac- 
cording to step 4. 

10. Check that lowest point of best line (as defined above) is within ±2 dB of center horizontal graticule 
line. If not, change value of factory selected resistor A28R19* B4 GAIN. (Lower value increases 
signal level.) 

11. Set spectrum analyzer FREQUENCY BAND GHz to 8.5-18 and synchronizer ERROR SIGNAL 
switch to -f . Set sweep oscillator to sweep from 8.5 GHz to 18 GHz. Set TRACE A and TRACE B to 
STORE BLANK. Phase lock sweep oscillator according to step 4. 

12. Check that lowest point of best Hue is within ±2 dB of center horizontal graticule line. If not, change 
value of factory-selected resistor A28R21 * B5 GAIN. (Lower value increases signal level.) 

13. Set HP 8569B FREQUENCY BAND GHz to 10.5-22. Set sweep oscillator to sweep from 10.5 GHz 
to 22 GHz. Set TRACE A and TRACE B to STORE BLANK. Phase lock sweep oscillator according 
to step 4. 

14. Check that lowest point of line is within ±2 dB of center horizontal graticule line. If not, change 
value of factory-selected resistor A28R23* B6 GAIN. (Lower value increases signal level.) 
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5-30. FREQUENCY RESPONSE ADJUSTMENTS (Cont'd) 





Figure 5-54. Best Line Relative to 1 kHz Modulation Envelope 



15. With equipment connected as shown in Figure 5-54, set A28S1 NORM-OFF-TEST switch to NORM. 
Set spectrum analyzer FREQUENCY BAND GHz to 3.8 — 8.5, INPUT ATTEN to 10 dB, REF 
LEVEL dBm to — 10, and REFERENCE LEVEL FINE to 0. Set synchronizer ERROR SIGNAL 
switch to — . Set sweep oscillator to sweep from 3.8 GHz to 8.5 GHz. Set TRACE A and TRACE B to 
STORE BLANK. 

16. Phase lock sweep oscillator and set output power level according to step 4. 



MKR - 49. 8 MHz SPAN FULL RES BW 3 MHz VF . 003 

REF -10 dBm 2 dB/ ATTEN 10 dB SWP EXT 
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Figure 5-55. CRT Plot of Typical Frequency Response, 3.8 to 8.5 GHz 
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5-30. FREQUENCY RESPONSE ADJUSTMENTS (Cont’d) 

17. Center trace on center horizontal graticule line using REF LEVEL CAL screwdriver adjustment. 
Adjust A20R26 B3B for minimum slope of trace. Adjust A20R30 B3A counterclockwise so that right 
side of trace drops 2 dB. Readjust A20R26 B3B for minimum slope (see Figure 5-55). Using REF 
LEVEL CAL and REFERENCE LEVEL FINE, set best line at center horizontal graticule line. Do 
not readjust REF LEVEL CAL or REFERENCE LEVEL FINE in steps 19 through 32. 

18. Adjust A20R77 V3 for minimum amplitude variations of upper edge of envelope on CRT trace. 
Repeat step 17. 

19. Set spectrum analyzer FREQUENCY BAND GHz to 5.8-12.9. Set sweep oscillator to sweep from 
5.8 GHz to 12.9 GHz. Set TRACE A and TRACE B to STORE BLANK. Phase lock sweep oscillator 
and set output power level according to step 4. 

20. Adjust A20R40 B4A, A20R36 B4B, and A20R35 B4C to set best line at center horizontal graticule 
line, with minimum slope. 

21. Adjust A20R85 V4 for minimum amplitude variations of upper edge of envelope on CRT trace. If 
amplitude variations on high frequency portion of band are excessive (> ±2.5 dB) change value of 
factory-selected resistor A20R90* and readjust A20R85 V4. Repeat step 20. 

22. Set spectrum analyzer FREQUENCY BAND GHz to 8.5 — 18. Set synchronizer ERROR SIGNAL 
switch to + . Set sweep oscillator to sweep from 8.5 GHz to 18 GHz. Set TRACE A and TRACE B to 
STORE BLANK. Phase lock sweep oscillator and set output power level according to step 4. 

23. Adjust A20R50 B5A, A20R46 B5B, and A20R45 BSC to set best line at center horizontal graticule 
line. 

24. Adjust A20R95 V5 for minimum amplitude variations of upper edge of envelope on CRT trace. 
Repeat step 23. 

25. Set spectrum analyzer FREQUENCY BAND GHz to 10.5-22. Set sweep oscillator to sweep from 
10.5 GHz to 22 GHz. Phase lock sweep oscillator and set output power level according to step 4. 

26. Adjust A20R60 B6A, A20R55 B6B, A20R56 B6C to set best line at center horizontal graticule line, 
with minimum slope. 

27. Adjust A20R105 V6 for minimum amplitude variations on CRT trace. Repeat step 26 (see Figure 5- 
56). 

28. With equipment connected as shown in Figure 5-54, set spectrum analyzer FREQUENCY BAND 
GHz to 1.7 -4.1 GHz and set SWEEP SOURCE to EXT. Set synchronizer ERROR SIGNAL switch 
to - . Set sweep oscillator to CW and adjust CW control to approximately 2.9 GHz. Set AF XIO to 
2.4 GHz. Phase lock sweep oscillator and set output power level as follows: 

NOTE 

On HP 8350A, set CF control to 2.9 GHz and A F to 2.4 GHz. 
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5-30. FREQUENCY RESPONSE ADJUSTMENTS (Cont’d) 

a. Set sweep oscillator to manual sweep mode with manual sweep control fully counterclockwise. 
Set TRACE A and TRACE B to STORE BLANK. 

b. Adjust sweep oscillator AF control for synchronizer phase lock (minimum phase error). 

c. Set sweep oscillator manual sweep control fully clockwise. Adjust CW control for synchronizer 
phase lock (minimum phase error). 

d. Repeat steps 28a through 28c until no further adjustment is necessary. 

e. Disconnect power splitter (with 10-dB attenuator) from INPUT 50fi connector of spectrum 
analyzer and connect power meter to 10-dB attenuator port of power splitter. 

f. Slowly adjust sweep oscillator manual sweep control over its entire range, and adjust power level 
for an average power meter reading of — 1 8 dBm. 

g. Disconnect power meter and reconnect power splitter (with 10-dB attenuator) to INPUT 5012 
connector of spectrum analyzer. 

h. Set sweep oscillator to automatic sweep mode (sweep time = > 10 seconds) and check for phase 
locked spectrum analyzer CRT display. If system is breaking phase lock, repeat steps 28a 
through 28c. 




Figure 5-56. CRT Plot of Typical Frequency Response, 10.5 to 22 GHz 

29. Adjust A20R22 B2A and A20R18 B2B to set best line at center horizontal graticule line, with 
minimum slope. 

30. Set sweep oscillator LINE switch OFF and replace HP 86290A RF Plug-in with HP 86222A RF Plug- 
in. Set sweep oscillator LINE switch ON, POWER LEVEL to midrange, ALC switch to EXT, and 
rear-panel FM-NORM-PL switch to PL. 
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5-30. FREQUENCY RESPONSE ADJUSTMENTS (Cont’d) 

31. Set spectrum analyzer FREQUENCY BAND GHz to .01 - 1.8 GHz. Set sweep oscillator to sweep 
from .01 GHz to 1.8 GHz. Phase lock sweep oscillator and set output power level according to step 4. 

32. Adjust A20R14 BIA, A20R9 BIB, and A20R10 BIC to set best line at center horizontal graticule line, 
with minimum slope (see Figure 5-57). If frequency response is >1.2 dB, adjust A20R71 VI to 
minimize amplitude variations. 



MKR - 49.8 MHz SPAN FULL RES BW 3 MHz VF.003 

REF -10 dBm 2 dB/ ATTEN 10 dB SWP EXT 
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Figure 5-57. CRT Plot of Typical Frequency Response, .01 to 1.8 GHz 
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5-31. AMPLITUDE CALIBRATION OF EXTERNAL MIXING BANDS 

NOTE 



Verify that the EXT MIXING BIAS output voltage is 0 ±.01V when in detent 
position. If not, adjust A2A1 R14 BIAS ZERO for 0 volts. 

NOTE 



This adjustment should only be done to compensate for a specific external 
mixer. 

REFERENCE: 

A20 Schematic 



DESCRIPTION: 



All HP 8569B Spectrum Analyzer external mixing bands are set at the factory for a 30-dB external mixer 
conversion loss. Steps 4 and 5 show this adjustment. To calibrate the display for a specific mixer, the internal 
gain of the external mixing band in question has to be adjusted. First, the conversion loss of the mixer is 
measured. Then, the internal gain of the analyzer is adjusted to equal this conversion loss. 



EQUIPMENT: 

Signal Generator HP 8640B 

Sweep Oscillator HP 8350A 

RF Plug-in HP 83595A 

Diplexer HP 5086-7721 

Directional Coupler 10-dB HP K752C 

Directional Coupler 10-dB HP P752C 

Power Meter (2 required) HP 432A 

Thermistor Mount (2 required) HP P486C 

Thermistor Mount (2 required) HP K486C 

Waveguide Attenuator HP K382A 

Waveguide Attenuator HP P382A 

SIGNAL GENERATOR 




FIF OUTPUT 




SWEEP RF 

OSCILLATOR PLUG-IN 






oua 




On. O ’O B0BDQ 
nan □□ oidd gglgg 

• □□ OIDO □ ODOD 


. O; 
□ □□ 
HMD 


■ Mill Mil ■ 1 1 1 ■ 1 





HF OUTPUT 



10 dB COUPLER 






THERMISTOR 

MOUNT 



WAVEGUIDE 

ATTENUATOR 



Figure 5-58. Amplitude Calibration of External Mixing Bands Adjustment Test Setup 
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5-31. AMPLITUDE CALIBRATION OF EXTERNAL MIXING BANDS (Confd) 



TOP VIEW 



TOP VIEW 




A20 


R143 


BIOS 


A20 


R147 


BlOA 


A20 


H135 


B9B 


A20 


R139 


B9A 


A20 


R127 


B8B 


A20 


R131 


BBA 


A20 


R1 19 


B7B 


A20 


R123 


67A 



S3-t 15 GH2 
35-71 GHz 
21-44 GHz 
12.4-26.5 GHz 



Figure 5-59. Amplitude Calibration of External Mixing Bands Adjustment Locations 



PROCEDURE: 



1 . Set LINE switch OFF, disconnect power cord, and remove HP 8569B top cover. 

2. Reconnect power cord and set LINE switch ON. 

3. Set spectrum analyzer controls to normal (green) settings, except as indicated, and other controls as fol- 
lows: 



RESOLUTION BANDWIDTH Coupled (green) 

INPUT ATTENUATOR OdB 

REF LEVEL dBm 10 

REFERENCE LEVEL FINE 0 

FREQUENCY SPAN MODE FULL BAND 

MIXING MODE EXT 

SWEEP TIME/DIV AUTO 

FREQUENCY BAND GHz 12.4-26.5 

EXT MIXER BIAS 0 (Detent) 

FREQUENCY SPAN/DIV 100 MHz 



5-105 



Adjustments 



Model 8569B 



ADJUSTMENTS 



5-31. AMPLITUDE CALIBRATION OF EXTERNAL MIXING BANDS (Cont’d) 

4. Connect signal generator to HP 8569B IF INPUT. Set FREQUENCY of signal generator to 321.4 MHz 
and OUTPUT LEVEL to - 40 dBm. 

5. Tune signal generator around 321.4 MHz for maximum amplitude on HP 8569B CRT Verify trace is at 
top graticule line (reference level). If not, adjust A20R123 (B7A) and A20R119 (B7B) for a flat trace. 
A20R123 affects the low frequency end, and A20R1 19 affects the high frequency end. 

6. Disconnect the signal generator and connect the equipment as in Figure 5-58. 

7. Set power meter #1 CAL FACTOR to match thermistor mount calibration at frequency of interest. Set 
MOUNT RESISTANCE to 100 ohm for “P” band or 200 ohm for “K” band. Set RANGE to COARSE 
ZERO and adjust to zero meter. Set RANGE to - 5 dBm and press FINE ZERO momentarily. 

8. Set sweep oscillator CW frequency to 12.4 GHz. Adjust ALC GAIN for - 10 dBm reading on power 
meter #1 ( - 5 dBm scale reading). 

9. Set waveguide attenuator to 20 dB and verify a — 20 dBm leveled signal at output of waveguide attenuator 
from 12.4 GHz to 18.0 GHz with power meter #2. Disconnect power meter #2 thermistor mount and 
connect external mixer. 

10. Time sweep oscillator to 12.4 GHz. 

11. Set FREQUENCY SPAN MODE on HP 8569B to PER DIV. Locate signal pair with a 642.8 MHz 
separation and center the left hand signal. Reduce FREQUENCY SPAN/DIV to 1 MHz and press SIG 
IDENT button to verify correct signal. 

12. Reduce FREQUENCY SPAN/DIV to 100 kHz and peak signal with EXT MIXING BIAS. 

13. Measure signal amplitude and record. (The second graticule line from the top is calibrated for 30-dB 
conversion loss. If the signal is one major division down from the second graticule line, the conversion loss 
at this frequency would be 40 dB.) 



Conversion loss _ 

14. Repeat steps 1 1 through 13 every 500 MHz from 12.4 GHz to 18.0 GHz. 

15. Replace “P” band equipment with “K” band equipment (see figure 5-58). 

16. Repeat steps 7 through 9 substituting 18.0 GHz for 12.4 GHz, and 26.5 GHz for 18.0 GHz. 

17. Tune sweep oscillator to 18.0 GHz and repeat steps 1 1 through 13 every 500 MHz up to 26.5 GHz. 

18. Find mean conversion loss of mixer (see Figure 5-60 for example). 

19. Set EXT MIXING BIAS to 0 Petent). 
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5-31. AMPLITUDE CALIBRATION OF EXTERNAL MIXING BANDS(Cont’d) 

20. Connect signal generator to IF INPUT and set OUTPUT LEVEL to match the mean conversion loss at 
12.4 GHz. 

21. Set HP 8569B FREQUENCY SPAN MODE to FULL BAND and tune signal generator around 321.4 
MHz to peak trace on HP 8569B. 

22. Adjust B7A (A20R123) for trace at top graticule line. (See Figure 5-59 for location of adjustments.) 

23 . Set signal generator OUTPUT LEVEL to the mean conversion loss at 26.5 GHz. 

24. Adjust B7B (A20R 1 1 9) for trace at top graticule line display. 

25 . Repeat steps 20 through 24 until no further adjustment is necessary. 

26. Repeat steps 1 through 25 for the other external mixing bands, substituting appropriate equipment and 
frequency settings to cover the frequencies in those bands. 
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Figure 5-60, Mean Conversion Loss 
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5-32. ABSOLUTE AMPLITUDE CALIBRATION 

REFERENCE: 



A28 Schematic 
DESCRIPTION: 

The 100 MHz CAL OUTPUT signal is displayed on the spectrum analyzer CRT screen. Factory-selected 
resistor A28R2* is selected so that REF LEVEL CAL functions over the range that optimizes noise and distor- 
tion performance. 



SPECTRUM ANALYZER 










Figure 5~61. Absolute Amplitude Calibration Test Setup 



TOP VIEW 



A28 



A28R2* 



A28 
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Figure 5-62. Absolute Amplitude Calibration Adjustment Locations 
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5-32. ABSOLUTE AMPLITUDE CALIBRATION (Cont’d) 



PROCEDURE: 



1 . Set LINE switch OFF, disconnect power cord, and remove HP 8569B top cover. 



2. Recormect power cord, set LINE switch ON, and connect equipment as shown in Figure 5-61. Set all 
normal (green) spectrum analyzer settings, except as indicated, and other controls as follows: 



FREQUENCY BAND GHz . 

INPUT ATTEN 

REF LEVEL dBm 

REFERENCE LEVEL FINE 

RESOLUTION BW 

FREQUENCY SPAN MODE 

AMPLITUDE SCALE 

TUNING 

REF LEVEL CAL 



01 - 1.8 

10 dB 

0 

0 

3 MHz 

ZERO SPAN 

2dB 

0.100 GHz 

Fully counterclockwise 



3 . Adjust TUNING control to center 100 MHz signal on CRT display. 



4. Adjust REF LEVEL CAL screwdriver adjustment clockwise to increase 100 MHz signal amplitude by 3 
dB (1 .5 divisions). 




5. 



Note distance of signal peak (in dB) from third horizontal graticule line from bottom of display. For every 
dB signal peak is separated from this graticule line, change value of factory-selected resistor A28R2* 
(Figure 5-62) by 10 percent. (An increase in resistance increases signal level.) When signal is within 1 dB of 
graticule line, proceed to step 6. 



6. Adjust REF LEVEL CAL to position signal peak on third horizontal graticule line from bottom of 
display. 



7. When adjustment is complete, set LINE switch OFF, disconnect power cord, and install HP 8569B top 
cover. 
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5-33. COMB GENERATOR ADJUSTMENTS (OPTION 001) 

REFERENCE: 

A42 Schematic 
DESCRIPTION: 

The output signal from A42 Comb Generator Assembly, with the Step Recovery Diode Module disconnected, is 
adjusted for a maximum peak-to-peak voltage swing. A42A1C5 FREQ is centered, and the comb generator 
frequency is measured with a frequency counter. If the measured frequency is not 100.000 ± 0.0004 Mhz, 
A42A1L3* is selected to bring the frequency within tolerance. 

The comb generator signal is adjusted for maximiun output power as measured with a power meter. If the 
amplitude is not + 16.0 ± 0.8 dBm, A42A1R6* is selected to bring the amplitude within tolerance. 

A42A1C5 FREQ is adjusted for a comb generator frequency of 100.000000 ±0.000010 MHz (tolerance of ± 10 
Hz). 

EQUIPMENT: 



Oscilloscope HP 1741A 

Frequency Counter HP 5342A, Opt. 005 

Power Meter HP435B 

Power Sensor HP 8481 A, Opt. C03 

Attenuator, 10 ±0.5 dB HP 8491B, Opt. 010 

Adapter, Type N (f) to BNC (m) HP 1250-0077 

Adapter, SMA (f) to Type N (m) HP 1250-1250 

Cable Assembly (SMA plug, both ends) HP 8120-1578 
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Figure 5-63. Comb Generator Adjustment Test Setup 
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S-33. COMB GENERATOR ADJUSTMENTS (OPTION 001) (Coni’d) 



A42 





Figure 5-64. Comb Generator Adjustment Locations 
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5-33. COMB GENERATOR ADJUSTMENTS (OPTION 001) (Cont’d) 

PROCEDURE: 

1 . Set LINE switch OFF, disconnect power cord, and remove HP 8569B bottom cover. Use a 5/16 wrench to 
disconnect U2 Step Recover Diode Module from A42 Comb Generator Assembly at A42J 1 . 

NOTE 

It might be necessary to remove AT9 3-dB Pad (connected at cable assembly 
W40) as well as U2 Step Recovery Diode Module (connected at A42J1) to 
have sufficient space for connection of the test cable assembly to A42J1. 

2. Connect oscilloscope as shown in Figure 5-63. Center A42A1C5 FREQ (Figure 5-64). 

Frequency Adjustment 

3. Connect power cord, set LINE switch ON, and press INTERNAL COMB GENERATOR push button 
(on). 

4. Set oscilloscope controls as follows: 

CHAN A VOLTS/DI V 

DISPLAY 

TRIGGER COMP ... 



Trigger Mode AUTO 

Sweep Mode MAIN 

TIME/DIV l^SEC 



5. Adjust A42A1C15 OUTPUT MATCH and A42A1C3 OSC PEAK for maximum peak-to-peak voltage. 

6. Connect output of comb generator (through 10-dB attenuator and adapters) to frequency counter input. 
Comb generator frequency must be 100.0000 ± 0.0004 MHz. 

NOTE 

Perform steps 7 through 9 only if the comb generator frequency is out of 
tolerance. 

7. Set LINE switch OFF, disconnect power cord, and remove cover plate of A42 Comb Generator Assembly. 

8. Change selected value of A42A1L3* to obtain output frequency of 100.0005 ± 0.0004 MHz with 
A42A1C5 FREQ centered. 
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5-33. COMB GENERATOR ADJUSTMENTS (OPTION 001) (Cont’d) 

NOTE 

Increasing the value of A42A1L3* increases output frequency, while 
decreasing the value decreases output frequency. (Installation of the cover 
plate decreases the oscillator frequency by about 500 Hz.) 

9. Each time the value of A42A1L3* is changed, re-connect power cord, set LINE switch ON, and adjust 
A42A 1 C3 OSC PEAK for maximum signal . 



NOTE 

The output frequency changes when A42A1C3 OSC PEAK is adjusted. 



Output Power 

10. Connect output of comb generator, through 10-dB attenuator, to power meter. 

1 1 . Adjust A42A1C 1 5 OUTPUT MATCH for maximum power out. Comb generator output power should be 
-H 16.0 ± 0.8 dBm. 

NOTE 

Perform steps 12 through 14 only if the output power of the comb generator 
is out of tolerance. 

12. Set LINE switch OFF, remove power cord, and remove cover plate of A42 Comb Generator Assembly. 

13. Change selected value of A42A1R6* to obtain an output power reading of -f 16.0 ± 0.8 dBm. 

NOTE 

Increasing the value of A42A1 R6* decreases the output power of the comb 
generator, while decreasing the value increases the output power. 

14. Each time the value of A42A1R6* is changed, re-connect power cord, set LINE switch ON, and adjust 
A42A1C15 OUTPUT MATCH for maximum power out. 

15. With cover plate of A42 Comb Generator Assembly installed and all screws in place, connect output of 
comb generator, through 10-dB pad, to frequency counter. 

16. Adjust A42A1C5 FREQ for a frequency counter reading of 100.000000 ± 0.000010 MHz (tolerance of 
±10 Hz). 

17. When adjustment is completed, set LINE switch OFF, disconnect power cord, install U2 Step Recovery 
Diode Module and AT9 3-dB Pad, and install HP 8569B bottom cover. 
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Table 4-23. Performance Test Record ( I of 6) 



Hewlett-Packard Company 
Model 8569 

Spectrum Analyzer 0. 1 to 22 GHz 



Tested by 



Serial No. 




Test Description 



Tuning Accuracy 

6. 0.010 GHz 
8. 1.000 GHz 
10. 1.800 GHz 

12. 1.700 GHz 

13. 3.000GHz 

14. 4.100GHz 
16. 3.800 GHz 

6.000 GHz 
8.500 GHz 
5.800 GHz 

8.000 GHz 
12.900 GHz 

8.500 GHz 

12.500 GHz 

18.000 GHz 

10.500 GHz 

16.500 GHz 

22.000 GHz 
21. 12.4 GHz 

25. 26.5 GHz 

26. 21.0 GHz 

44.0 GHz 

33.0 GHz 

71.0 GHz 

53.0 GHz 

115.0 GHz 

Span Width Accuracy 

6, 500 MHz FREQ SPAN/DIV 
10. 200 MHz FREQ SPAN/DIV 

13. 100 MHz FREQ SPAN/DIV 

14. 50 MHz FREQ SPAN/DIV 

15. 20 MHz FREQ SPAN/DIV 

16. 5 MHz FREQ SPAN/DIV 

18. 2 MHz FREQ SPAN/DIV 

19. 1 MHz FREQ SPAN/DIV 

20. .5 MHz FREQ SPAN/DIV 
22. .2 MHz FREQ SPAN/DIV 




Actual 



0.005 GHz 
0.995 GHz 
1.795 GHz 
1.695 GHz 
2.294 GHz 
4.092 GHz 
3.792 GHz 
5.988 GHz 
8.483 GHz 
5.788 GHz 
7.984 GHz 
12.874 GHz 
8.483 GHz 
12.475 GHz 
17.964 GHz 
10.479 GHz 
16.467 GHz 
21.956 GHz 
2.009 GHz 
4.354 GHz 
2.064 GHz 
4.359 GHz 
2.038 GHz 
4.408 GHz 
2.022 GHz 
4.402 GHz 



—0.4 div 
—0.4 div 
—0.4 div 
-0.4 div 
-0.4 div 
-0.4 div 

— 0.4 div 

— 0.4 div 
—0.4 div 

— 0.4 div 



Max. 


0.015 


GHz 


1.005 


GHz 


1.805 


GHz 


1.705 


GHz 


3.006 


GHz 


4.108 


GHz 


3.808 


GHz 


6.012 


GHz 


8.517 


GHz 


5.812 


GHz 


8.016 


GHz 


12.926 


GHz 


8.517 


GHz 


12.525 


GHz 


18.036 


GHz 


10.521 


GHz 


16.533 


GHz 


22.044 


GHz 


2.017 


GHz 


4.372 


GHz 


2.073 


GHz 


4.377 


GHz 


2.046 


GHz 


4.426 


GHz 


2.030 


GHz 


4.420 


GHz 


+ 0.4 


div 


+ 0.4 


div 


+ 0.4 


div 


+ 0.4 


div 


+ 0.4 


div 


+ 0.4 


div 


+ 0.4 


div 


+ 0.4 


div 


+ 0.4 


div 


+ 0.4 


div 
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Table 4-23. Performance Test Record (2 of 6) 




Test Description 



23. 100 kHz, stabilized 




100 kHz, unstabilized 




50 kHz, stabilized 


— 1.2 div 


50 kHz, unstabilized 


—0.4 div 


20 kHz, stabilized 


— 1.2 div 


20 kHz, unstabilized 


—0.4 div 


10 kHz, stabilized 


— 1.2 div 


5 kHz, stabilized 


— 1.2 div 


2 kHz, stabilized 


— 1.2 div 


1 kHz, stabilized 


- 1.2 div 



Actual 



+ 1.2 div 
+0.4 div 
+ 1.2 div 
+ 0.4 div 
+ 1.2 div 
+ 0.4 div 
+ 1.2 div 
+ 1.2 div 
+ 1.2 div 
+ 1.2 div 



Resolution Bandwidth Accuracy 

7. 3 MHz 

8. 1 MHz 

9. 300 kHz 

10. 100 kHz 

11. 30 kHz 

17. 10 kHz 

18. 3 kHz 

19. 1 kHz 

20. .3 kHz 

21. .IkHz 



2.55 MHz 
850 kHz 
255 kHz 
85 kHz 
25.5 kHz 
8.5 kHz 
2.55 kHz 
0.85 kHz 
255 Hz 
85 Hz 



3.45 MHz 

I. 15 MHz 
345 kHz 
115 kHz 

34.5 kHz 

II. 5 kHz 
3.45 kHz 
1.15 kHz 

z 



Resolution Bandwidth Selectivity 

25. 3 MHz 
1 MHz 
300 kHz 
100 kHz 
30 kHz 
10 kHz 
3 kHz 
1 kHz 
.3 kHz 
.1 kHz 



Residual FM 



8. Peak-to-Peak Variation of Trace 
with AUTO STABILIZER on 



16. Peak-to-Peak Variation of Trace 
with AUTO STABILIZER OFF 
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Table 4-23. Performance Test Record (3 of 6) 




Test Description 



Noise Sidebands 



7. Noise sidebands 



Residual Responses 

8. Residual responses 



Average Noise level 

3. .01 — 1.8 GHz 

4. 1.7 — 4.1GHz 

3.8 — 8.5 GHz 

5.8 — 12.9 GHz 

8.5 — 18 GHz 

10.5 — 22 GHz 

12.4 -26.5 GHz 
21 -44 GHz 
33-71 GHz 
53 - 115 GHz 

Reference Level Variation 

6. Corrected deviation from — 10 to 

— 70 dBm in log mode 

Corrected deviation from — 10 to 
— 100 dBm in log mode 

10. Corrected deviation from — 10 to 

— 70 dBm in linear mode 

Corrected deviation from — 10 to 

— 100 dBm in linear mode 

13. Corrected deviation of 

REFERENCE LEVEL FINE 
(Vernier) 



Gain Compression 

8. Gain compression 



1.0 dB 
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Table 4-23. Performance Test Record (4 of 6) 
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Table 4-23. Performance Test Record (5 of 6) 



Para. 

No. 


Test Description 


Results 


Min. 


Actual 


Max. 




16. 5.8 to 12.9 GHz, 0 dB input 






±2.5 dB 




5.8 to 12.9 GHz, 10 dB input 






±2.5 dB 




attenuation 








17. 8.5 to 18 GHz, 0 dB input 
attenuation 






±3.0dB 




8.5 to 18 GHz, 10 dB input 
attenuation 






±3.0dB 




21 . 10.5 to 22 GHz, corrected deviation, 
0 dB input attenuation 




— 


±4.5 dB 




22. 10.5 to 22 GHz, corrected deviation, 
10 dB input attenuation 






±4.5 dB 


4-23. 


Amplitude Accuracy, Switching Between 
Bandwidths 










6. Overall variation between 3 MHz 
and 300 kHz RESOLUTION BW 


•O dB 




1.0 dB 




Overall variation between 3 MHz 
and .1 kHz RESOLUTION BW 


P dB 




2.C dB 


4-24. 


Display Accuracy 










9. Difference between adjacent 
readings, log display 






± 10 mV 
(±.ldB/dB) 




10. Sum or difference of absolute values 
of corrected DVM readings, log 
display 






30 mV 
(3 dB or 
±1.5 dB) 




13. Linear display offset, step attenuator 
set to 6 dB 


3?6mV -1- 
offset 
recorded in 
step 2 




424 mV + 
offset recorded 
in step 2 




14. Linear display offset, step attenuator 
set to 12 dB 


06 mV -1- 
offset 
recorded 
in step 2 




+ 

offset 
recorded 
in step 2 
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Table 4-23. Performance Test Record (6 of 6) 




Test Description 



Sweep Time Accuracy 

9. 2 /iSEC 

10. 5 /iSEC 
10 piSEC 
20 piSEC 
50 /iSEC 
.1 mSEC 
.2 mSEC 
.5 mSEC 

1 mSEC 

2 mSEC 
5 mSEC 

10 mSEC 
20 mSEC 
50 mSEC 
.1 SEC 




—0.8 div 
—0.5 div 
—0.5 div 
-0.5 div 
—0.5 div 
-0.5 div 
—0.5 div 
—0.5 div 
-0.5 div 
-0.5 div 
—0.5 div 
-0.5 div 
—0.5 div 
—0.5 div 
-0.5 div 



+0.8 div 
+0.5 div 
+0.5 div 
+0.5 div 
+0.5 div 
+0.5 div 
+0.5 div 
+0.5 div 
+0.5 div 
+0.5 div 
+0.5 div 
+0.5 div 
+0.5 div 
+0.5 div 
+0.5 div 



15. .2 SEC 
.5 SEC 

1 SEC 

2 SEC 
5 SEC 

10 SEC 



1.87 S 
4.68 S 
9.36 S 
16.64 S 
41.60S 
83.20 S 



2.29 S 
5.72 S 
11.44S 
24.96 S 
62.40 S 
124.80 S 



Comb Generator Frequency Accuracy 

7. Frequency 



99.993000 



100.007000 
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Table 4-23. Performance Test Record ( 1 of 6) 



Hewlett-Packard Company 
Model 8569 

Spectrum Analyzer 0. 1 to 22 GHz 



Tested by 



Serial No. 




Test Description 



Tuning Accuracy 

6. O.OlOGHz 
8. l.OOOGHz 
10. 1.800 GHz 

12. 1.700GHz 

13. 3.000GHz 

14. 4.100GHz 
16. 3.800 GHz 

6.000 GHz 
8.500GHz 
5.800GHz 
8.000GHz 
12.900GHz 
8.500GHz 

12.500 GHz 

18.000 GHz 

10.500 GHz 

16.500 GHz 

22.000 GHz 
21. 12.4 GHz 

25. 26.5 GHz 

26. 21.0 GHz 

44.0 GHz 

33.0 GHz 

71.0 GHz 

53.0 GHz 

115.0 GHz 




0.005 GHz 
0.995 GHz 
1.795 GHz 
1.695 GHz 
2.294 GHz 
4.092 GHz 
3.792 GHz 
5.988 GHz 
8.483 GHz 
5.788 GHz 
7.984 GHz 
12.874 GHz 
8.483 GHz 
12.475 GHz 
17.964 GHz 
10.479 GHz 
16.467 GHz 
21.956 GHz 
2.009 GHz 
4.354 GHz 
2.064 GHz 
4.359 GHz 
2.038 GHz 
4.408 GHz 
2.022 GHz 
4.402 GHz 



Actual 




0.015 GHz 

1.005 GHz 
1.805 GHz 
1.705 GHz 

3.006 GHz 
4.108 GHz 
3.808 GHz 
6.012 GHz 
8.517GHz 
5.812GHz 

8.016 GHz 
12.926 GHz 

8.517 GHz 
12.525 GHz 
18.036 GHz 
10.521 GHz 
16.533 GHz 
22.044 GHz 

2.017 GHz 
4.372 GHz 
2.073 GHz 
4.377 GHz 
2.046 GHz 
4.426 GHz 
2.030 GHz 
4.420 GHz 



Span Width Accuracy 

6. 500 MHz FREQ SPAN/DIV 
10. 200 MHz FREQ SPAN/DIV 

13. 100 MHz FREQ SPAN/DIV 

14. 50 MHz FREQ SPAN/DIV 

15. 20 MHz FREQ SPAN/DIV 

16. 5 MHz FREQ SPAN/DIV 

18. 2 MHz FREQ SPAN/DIV 

19. 1 MHz FREQ SPAN/DIV 

20. .5 MHz FREQ SPAN/DIV 
22. .2 MHz FREQ SPAN/DIV 



-0.4 div 

— 0.4 div 

— 0.4 div 
-0.4 div 

— 0.4 div 

— 0.4 div 
-0.4 div 

— 0.4 div 

— 0.4 div 

— 0.4 div 



4-0.4 div 
-1-0.4 div 
■f 0.4 div 
-4 0.4 div 
-1-0.4 div 
-f-0.4 div 
4-0.4 div 
4-0.4 div 
4-0.4 div 
4-0.4 div 
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Table 4-23. Performance Test Record (2 of 6) 



Para. 

No. 




Results 


Test Description 


Min. 


Actual 


Max. 




23. 100 kHz, stabilized 


- 1.2div 




-f 1.2 div 




100 kHz, unstabilized 






•f 0.4 div 




50 kHz, stabilized 






+ 1.2 div 




50 kHz, unstabilized 


-0.4div 




-t- 0.4 div 




20 kHz, stabilized 


— 1 .2 div 




+ 1.2 div 




20 kHz, unstabilized 


-0.4div 




-1-0.4 div 




10 kHz, stabilized 


- 1.2 div 




-1- 1.2 div 




5 kHz, stabilized 


— 1.2 div 




-1- 1.2 div 




25. 2 kHz, stabilized 


- 1.2 div 




-f 1.2 div 




26. 1 kHz, stabilized 


- 1.2 div 




+ 1.2 div 


4-12. 


Resolution Bandwidth Accuracy 










7. 3 MHz 


2.55 MHz 




3.45 MHz 




8. IMHz 


850 kHz 




1.15 MHz 




9. 300 kHz 


255 kHz 




345 kHz 




10. 100 kHz 


85 kHz 




115 kHz 




11. 30kHz 


25.5 kHz 




34.5 kHz 




17. 10 kHz 


8.5 kHz 




11.5 kHz 




18. 3 kHz 


2.55 kHz 




3.45 kHz 




19. 1 kHz 


0.85 kHz 




1.15 kHz 




20. .3 kHz 


255 Hz 




345 Hz 




21. .IkHz 


85 Hz 




115 Hz 


4-13, 


Resolution Bandwidth Selectivity 










25. 3 MHz 






15:1 




1 MHz 






15:1 




300 kHz 






15:1 




100 kHz 






15:1 




30 kHz 






15:1 




10 kHz 






15:1 




3 kHz 






15:1 




1 kHz 






11:1 




.3 kHz 






11:1 




.1 kHz 






11:1 


4-14. 


Residual FM 










8. Peak-to-Peak Variation of Trace 






As calcu- 




with AUTO STABILIZER on 






lated in step 










6. 



1 6. Peak-to-Peak Variation of Trace 
with AUTO STABILIZER OFF 



As calcu- 
lated in step 
14. 
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Table 4-23. Performance Test Record (3 of 6) 




Test Description 



Actual 



Noise Sidebands 



7. Noise sidebands 



Residual Responses 

8. Residual responses 



Average Noise Level 

3. .01 — 1.8GHz 

4. 1.7 — 4.1GHz 

3.8 — 8.5 GHz 

5.8 — 12.9 GHz 

8.5 — 18 GHz 

10.5 — 22 GHz 

12.4-26.5 GHz 
21 -44 GHz 
33 -71 GHz 
53 - 115 GHz 

Reference Level Variation 

6. Corrected deviation from — 10 to 

— 70 dBm in log mode 

Corrected deviation from - 10 to 
— 100 dBm in log mode 

10. Corrected deviation from - 10 to 

— 70 dBm in linear mode 

Corrected deviation from - 10 to 
— 100 dBm in linear mode 

13. Corrected deviation of 

REFERENCE LEVEL FINE 
(Vernier) 



Gain Compression 

8. Gain compression 



1.0 dB 
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Table 4-23. Performance Test Record (5 of 6) 




Test Description 




Actual 



16. 5.8 to 12.9 GHz, 0 dB input 

5.8 to 12.9 GHz, 10 dB input 
attenuation 



±2.5 dB 



±2.5 dB 



17. 8.5 to 18 GHz, 0 dB input 
attenuation 



±3.0dB 



8.5 to 18 GHz, 10 dB input 
attenuation 



±3.0dB 



21 . 10.5 to 22 GHz, corrected deviation, 
0 dB input attenuation 

22. 10.5 to 22 GHz, corrected deviation, 
10 dB input attenuation 



±4.5 dB 



±4.5 dB 



Amplitude Accuracy, Switching Between 
Bandwidths 

6. Overall variation between 3 MHz 
and 300 kHz RESOLUTION BW 

Overall variation between 3 MHz 
and . 1 kHz RESOLUTION B W 



1.0 dB 



2.0 dB 



Display Accuracy 

9. Difference between adjacent 
readings, log display 

10. Sum or difference of absolute values 
of corrected DVM readings, log 
display 

13. Linear display offset, step attenuator 
set to 6 dB 



14. Linear display offset, step attenuator 
set to 12 dB 



376 mV + 
offset 
recorded in 
step 2 

<76 mV + 
offset 
recorded 
in step 2 



±10 mV 
(±.ldB/dB) 

30 mV 
(3 dB or 
±1.5dB) 

424 mV + 
offset recorded 
in step 2 

mV + 
offset 
recorded 
in step 2 
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Table 4-23. Performance Test Record (6 of 6) 




Test Description 



Sweep Time Accuracy 

9. 2 /iSEC 

10. 5 /xSEC 
10 //SEC 
20 //SEC 
50 //SEC 
.1 mSEC 
.2 mSEC 
.5 mSEC 

1 mSEC 

2 mSEC 
5 mSEC 

10 mSEC 
20 mSEC 
50 mSEC 
.1 SEC 




—0.8 div 
—0.5 div 
—0.5 div 
—0.5 div 
—0.5 div 
—0.5 div 
-0.5 div 
-0.5 div 
-0.5 div 
-0.5 div 
-0.5 div 
-0.5 div 
-0.5 div 
-0.5 div 
-0.5 div 



+0.8 div 
+0.5 div 
+0.5 div 
+0.5 div 
+0.5 div 
+0.5 div 
+0.5 div 
+0.5 div 
+0.5 div 
+0.5 div 
+0.5 div 
+0.5 div 
+0.5 div 
+0.5 div 
+0.5 div 



15. .2 SEC 
.5 SEC 

1 SEC 

2 SEC 
5 SEC 

10 SEC 



1.87 S 
4.68 S 
9.36 S 
16.64 S 
41.60S 
83.20 S 



2.29 S 
5.72 S 
11.44S 
24.96 S 
62.40 S 
124.80 S 



Comb Generator Frequency Accuracy 
7. Frequency 



99.993000 



100.007000 
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SECTION VI 
REPLACEABLE PARTS 



6-1. INTRODUCTION 

6-2. This section contains information for order- 
ing parts. Table 6-1 includes a list of reference 
designations and a list of abbreviations used in the 
parts list. Table 6-2 lists names and addresses that 
correspond to the manufacturer code numbers in 
the parts list. Table 6-3 lists all replaceable parts in 
alpha-numerical order by reference designation. 

6'3. REPLACEABLE PARTS LIST 

6-4. Table 6-3, the list of replaceable parts, is 
organized as follows: 

1 . Electrical assemblies and their components in 
alpha-numerical order by reference designa- 
tion. 

2. Miscellaneous parts, at end of list for each 
major assembly. 

3. Chassis-mounted parts, in alpha-numerical 
order by reference designation, at end of 
parts list. 

6-5. The following information is listed for each 
part: 

1 . The Hewlett-Packard part number. 



2. The part number check digit (CD). 

3. The total quantity (Qty) in the instrument. 
This quantity is given only once, at the first 
apppearance of the part in the list. 

4. The description of the part. 

5. A typical manufacturer of the part in a 
five-digit code. 

6. The manufacturer part number. 



6-6. ORDERING INFORMATION 

6-7 . To order a part listed in the replaceable parts 
table, quote the Hewlett-Packard part number 
(with check digit), indicate the quantity required, 
and address the order to the nearest Hewlett- 
Packard office. The check digit will ensure ac- 
curate and timely processing of your order. 

6-8. To order a part that is not listed in the 
replaceable parts table, include the instrument 
model number, instrument serial number, the 
description and function of the part, and the 
number of parts required. Address the order to the 
nearest Hewlett-Packard office. 



Table 6~1. Reference Designations and Abbreviations (1 of 4) 

REFERENCE DESIGNATIONS 



A Assembly 

AT Attenuaior, Isolator, Limiter, 

Termination 

B Fan, Motor 

BT Battery 

C Capacitor 

CP Coupler 

CR Diode, Diode Thyristor, Step 

Recovery Diode (SCR), Varactor 

DC Directional Coupler 

DL . Delay Line 

DS Annunciator, Lamp, Light 

Emitting Diode (LED), Signaling 
Device (Audible or Visible) 
E Miscellaneous Electrical Part 



F Fuse 

FL Filter 

H . Hardware 

HY Circulator 

J Electrical Connector (Stationary 

Portion), Jack 

K Relay 

L Coil, Inductor 

M Meter 

MP .... Miscellaneous Mechanical Part 

P Electrical Connector (Movable 

Portion), Plug 

0 Silicon Controlled Rectifier 

(SCR), Transistor, Triode Thyristor 
R Resistor 



RT Thermistor 

S Switch 

T Transformer 

TB Terminal Board 

TC Thermocouple 

TP. Test Point 

U Integrated Circuit, Microcircuit 

V Electron Tube 

VR Breakdown Diode (Zener), 

Voltage Regulator 

W Cable, Transmission Path, Wire 

X Socket 

Y Crystal Unit (Piezoelectric, 

Quartz) 

Z Tuned Cavity, Tuned Circuit 



NOTE 

All abbreviations in the parts list will be in upper -case. 
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Table 6-L Reference Designations and Abbreviations (2 of 4) 



A 



A Across Flats, Acrylic, Air 

(Dry Method), Ampere 

ad Anode 

ADJ Adjust, Adjustment 

AL Aluminum 

ALTNG Alternating 

AMP Amperage 

ANLG Analog 

ansi American National 

Standards Institute (formerly USASI- 
ASA) 

assy Assembly 

ASYNCHRO Asynchronous 

AWG American Wire Gage 

B 

BD Board, Bundle 

BDR Binder 

BE Baume, Beryllium 

BE-CU Beryllium Copper 

BE-CU Beryllium Copper 

BFR Before, Buffer 

BIN Bin Box (Container), 

Binary 

BLK Black, Blank, Block 

BLU Blue 

BPF Bandpass Filter 

BRDG Bridge 

BRG Bearing, Boring 

BRN Brown 

BRS Brass 

BSC Basic 

BSHG Bushing 

BV Breakdown Voltage 

BW Bandwidth 

C 

C Capacitance, Capacitor, 

Center Tapped, Centistoke, Ceramic, 
Cermet, Circular Mil Foot, Closed 
Cup, Cold, Compression 

C-C Center to Center 

CC Carbon Composition, Cubic 

Centimeter 

CER Ceramic 

CFM Cubic Feet Per Minute 

CH Center Hole 

CHAM Chamfer 

CHAN Channel 

CHAR Character, Characteristic, 

Charcoal 

CLR Clear, Collar, Color 

CMOS . . . Complementary Metal Oxide 
Semiconductor 

CNDCT Conducting, Conductive, 

Conductivity, Conductor 

CNTR Container, Counter 

COAX Coaxial 

COM Commercial, Common 

COMP .... Compensator, Composition 
CONT Contact, Continuous, 



Control, Controller 



ABBREVIATIONS 

CP .... Cadmium Plate, Candle Power, 
Centipoise, Conductive Plastic, Cone 



Point 

CPRSN Compression 

CRT Cathode-Ray Tube, Crate 

CU Copper, Cubic 

D 

D Deep, Depletion, Depth, 

Diameter, Direct Current 

DAP Diallyl Phthalate 

DAP-GL Diallyl Phthalate 

Glass 

DB Decibel, Double Break 

DBL Double 

DBM Decibels Referred to I 

Milliwatt 

DCDR Decoder 

DECD Decade 

DEG Degree 

DIA Diameter 

DIEL Dielectric 

DIP Dual In-Line Package 

DIP-SLDR Dip Solder 

DIV Division 

DLRN Delrin 

D-MODE Depletion Mode 

DO Package Type Designation 

DPDT Double Pole Double Throw 

DRVR Driver 

DVM Digital Voltmeter 

DWL Dowel 

DX Duplex 

E 

E Enamel (Insulation), 

Enhancement, Extension 

EPROM Erasable Programmable 

Read-Only Memory 

E-R E-Ring 

EXCL Excluding, Exclusive 

EXT Extended, Extension, 

External, Extinguish 

EXTR Extractor 

F 

F Fahrenheit, Farad, Female, 

Film (Resistor), Fixed, Flange, Flint, 
Fluorine, Frequency 

FC Carbon Film / Composition, 

Edge of Cutoff Frequency, Face 

FDTHRU Feed Through 

FEM Female 

FET Field-Effect Transistor 

FF ...... . Flange, Female Connection; 

Flip Flop 

FL Flash, Flat, Fluid 

FLEX Flexible 

FLG Flange 

FM Flange, Male Connection; 

Foam, Frequency Modulation 

FR Folder, Frame, Frequency 

Response, From, Front, Frosted 

FREQ Frequency 

FT Current Gain Bandwidth 



Product (Transition Frequency); Feet, 
Foot 

NOTE 



FW Full Wave 

FXD Fixed 

G 

GE Germanium 

GEN General, Generator 

GL Glass 

GND Ground 

GP General Purpose, Group 

GRA Gray 

GRN Green 

H 

HD Hand, Hard, Head, Heavy 

Duty 

HEX Hexadecimal, Hexagon, 

Hexagonal 

HI High 

HLCL Helical 

HPIB Hewlett-Packard Interface 

Bus 

HP-IB Hewlett-Packard Interface 

Bus 

HS Heat Sealed, Heat Shrink, 

High Speed 

I 

IC Collector Current , 

Integrated Circuit 

ID Identification, Inside 

Diameter 

IF Forward Current, 

Intermediate Frequency 

IN Inch, Indium 

INCL Including 

INDL Industrial 

INFO Information 

INP Input 

INT Integral, Intensity, 

Internal 

INTL Internal, International 

INV Invert, Inverter 

IP Peak Point (Emitter) 



Current, Pinch-Off Current, Primary 
Current, Regulator Current 

J 



J Jack, Joule, Junction 

J-FET Junction Field Effect 

Transistor 

JGK Jade Gray Knob (HP 

6009 - 0021 ) 

JKT Jacket 

K 

K Kelvin, Key, Kilo, Kilohm, 

Potassium 

KVDC Kilovolts Direct Current 

L 

L Inductance, Left, Length, 



Liquid, Locking Threaded, Long, 
Low 



All abbreviations in the parts list will be in upper-case. 
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Table 6-1. Reference Designations and Abbreviations (3 of 4) 



LCH Latch 

LED Light Emitting Diode 

LG Length, Long 

LIN Linear, Linear Taper, 

Linearity 

LK Link, Lock 

LKWR Lockwasher 

LO Local Oscillator, Low 

LOG Logarithm, Logarithmic, 

Logarithmic Taper 

LPF Low Pass Filter 

LS Loudspeaker, Low Power 

Schottky, Series Inductance 
LUM Luminous 



M 



M Male, Maximum, Mega, Mil, 

Mini, Mode, Momentary, Mounting 
Hole Centers, Mounting Hole 
Diameter 



MA Milliampere 

MACH Machined 

MAX Maximum 

MCD Millicandela 

MET Metal, Metallic, 



Metallized, Metallurgical 



MHZ Megahertz 

MINTR Miniature 

MISC Miscellaneous 

MLD Mold, Molded 

MM Magnetized Material 

(Restricted Articles Code); Millimeter 

MOM Momentary 

MONOSTBL Monostable 

MOS Metal Oxide Semiconductor 

MOSFET Metal Oxide 



Semiconductor Field Effect Transistor 



MPU Microprocessor Unit 

MTG Mounting 

MTLC Metallic 

MULTIPLXR Multiplexer 

MUW Music Wire 

MUXR Multiplexer 

MV Millivolt, Multivibrator 

MW Milliwatt 



N 

N Fan Out, Intrinsic Stand Off 

Ratio, Nano, Nanosecond, Nitrogen, 

None 

NAND Logic Not-AND 

N-CHAN N-Channel 

NEG Negative 

NEOPRN Neoprene 

NM Nanometer, Nonmetallic 

NMOS N-Channel Metal Oxide 

Semiconductor 

NO Normally Open, Number 

NON Noninductive 

NON-INV Non-Inverting 

NOR Logic Not-OR 

NPN Negative Positive Negative 

(Transistor) 

NS Nanosecond, Non-Shorting, 

Nose 

NSR Not Separately 



Replaceable 



NTD Non-Time-Delay 

NUM Numeric, Numerical 

NYL Nylon (Polyamide) 



O 



OA Other Restricted Articles, 

Group A (Restricted Articles Code); 
Over-All 

OCTL Octal 

OD Olive Drab, Outside 

Diameter 

OP Operational 

OPN Open, Operation 

OPT Optical, Option, Optional 

ORN Orange 

OSC Oscillator, Overlap Slotted 

Container (All Flaps Same Length) 
OVH Oval Head 



P 



P Peak, Phosphorus, Pico, 

Picosecond, Pitch, Plastic, Plug, 
Pole, Polyester, Power, Probe, Pure 

PA Picoampere, Power Amplifier, 

Pressure Angle, Protactinium 

PB Lead (Metal), Push Button 

PC Picocoulomb, Piece, Printed 



Circuit 

PCB Printed Circuit Board 

PD Pad, Palladium, Pitch 

Diameter, Power Dissipation 

PF Picofarad; Pipe, Female 

Connection; Power Factor 

PHEN Bakelite (Phenolic) 

PKG Package 

PLS Plastic 

PLSTC Plastic 

PMOS P-Channel Metal Oxide 



Semiconductor 



PNL Panel 

PNP Positive Negative Positive 

(Transistor) 

POLYC Polycarbonate 

POL YE Polyester 

POLYSTY Polystyrene 

POL YU Polyurethane 

POS Position, Positive 

POT Potentiometer 

POZI Pozidriv Recess 

PPR Paper 

PRCN Precision 

PREC Precision 

PRGMBL Programmable 

PRL Parallel 

PRP Purple, Purpose 

PT Part, Pint, Platinum, Point, 

Pulse Time 

PVF Kynar, Polyvinyl Fluoride, 

Polyvinylidene Fluoride 

PVIF Polyvinylidene Fluoride 

PWR Power 



Q 



Q Figure of Merit 

QUAD Set of Four 



R 

RAM Random Access Memory 

RBR Rubber 

RCVD Recovered 

RCVR Receiver 

RECT Rectangle, Rectangular, 

Rectifier 

RED Red 

REF Reference 

RES Research, Resistance, 

Resistor, Resolution 

RETRIG Retriggerable 

RFI Radio Frequency 

Interference 

RGLTR Regulator 

RGTR Register 

RKR Rocker 

RND Round 

RTANG Retaining, Right Angle 

RVT Rivet, Riveted 

S 

S Saybolt Seconds Universal, 

Scattering Parameter, Schottky, 

Screw Size, Second, Shorting, Side, 



Siemens, Silicone, Silk (Insulation), 
Soft, Solid, Square Mil Foot, Stan- 
dard Threaded, Start Torque, 
Stearine, Steel, Strut Center Spacing, 
Stud Size, Sulfur 



SCR Screw, Scrub, Silicon 

Controlled Rectifier 

SEG Sealing 

SEL Select, Selected 

SEMITUB Semitubular 

SGL Single 

SHF Shift, Super High 

Frequency 

SHF-RGTR Shift Register 

SHLD Shield 

SI Silicon, Square Inch 

SIG Signal, Significant 

SIP Single In-Line Package 

SLDR Solder 

SLT Slate, Slot, Slotted 

SM Machine Screw, Samarium, 

Seam, Small, Square Meter, Sub 
Modular, Subminiature 

SMA Subminiature, A Type 

(Threaded Connector) 

SMC Subminiature, C Type 

(Threaded Connector) 

SPCG Spacing 

SPCL Special 

SPCLY Specialty 

SPR Spring 

SQ Square 

SST Stainless Steel 

STA Station, Stationary 

STAT Status 

STL Steel 

STP Stamp 

SUB Subsidiary 

SUBMIN Subminiature 

SW Single Wall, Switch 

SWGFRM Swageform 

SZ Size 



NOTE 

All abbreviations in the parts list will be in upper-case. 
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Table 6-1. Reference Designations and Abbreviations (4 of 4) 



T 

T Tab Width, Taper, Teeth, 



Temperature, 


Tera, Tesla, Ther- 


moplastic (Insulation), Thickness, 


Time, Timed, 


Tooth, Turns Ratio, 


Typical 


TA 


Ambient Temperature, 


Tantalum 


TBAX 




TC 


Thermoplastic 


TERM 


Terminal, Termination 


THD 


. . . Thread, Threaded 


THK 




THKNS 


Thickness 


TPG 


Tapping 


TRIG 


. Trigger, Triggerable, 


Triggering, Trigonometry 


TRMR 


Trimmer 


TRN 


Turn, Turns 


TRSN 





TTL Tan Translucent, Transistor 

Transistor Logic 

TUR Turn, Turret 

U 

UA Microampere 

UCD Microcandela 

UF Microfarad 

UH Microhenry 

UL Microliter, Underwriters’ 

Laboratories, Inc. 

UNHDND Unhardened 

UNMTD Unmounted 

V 

VAC Vacuum; Volts, Alternating 

Current 

VAR Variable 

VCXO Voltage-Controlled 



Crystal Oscillator 



VIO Violet 

VRRM Repetitive Peak Inverse 

Voltage 

W 



W Watt, Wattage, White, Wide, 

Width, Wire 



WB 




Wide Band 


WD 




. . . Width, Wood 


WHT 




White 


W/LKWR . . , 




With Lock Washer 


WW 


X 


.... Wire Wound 


XSTR 


Y 


Transistor 


YEL 




Yellow 


YTF 




. YIG-Tuned Filter 



Z 



ZNR Zener 



NOTE 

All abbreviations in the parts list will be in upper-case. 



Table 6-2. Manufacturers Code List 



Mfr. No. 



Manufacturer Name 



Address 



Zip Code 



00000 ANY SATISFACTORY SUPPLIER 

00471 DOW-KEY CO INC 

01 1 21 ALLEN-BRADLEY CO 

01295 TEXAS INSTR INC SEMICOND CMPNT DIV 

01884 SPRAGUE ELECTRIC DEARBORN ELEK DIV 

02111 SPECTROL ELECTRONICS CORP 

02114 FERROXCUBE CORP 

02660 BUNKER RAMO CORP AMPHENOL CONN DIV 

02768 ILLINOIS TOOL WORKS INC FASTEX DIV 

03888 K D I PYROFILM CORP 

04713 MOTOROLA SEMICONDUCTOR PRODUCTS 

05245 CORCOM INC 

05820 WAKEFIELD ENGINEERING INC 

06383 PANDUITCORP 

06665 PRECISION MONOLITHICS INC 

07263 FAIRCHILD SEMICONDUCTOR DIV 

08588 BRIDGEPORT BRASS CO 

1 1 236 CTS OF BERNE INC 

16546 U S CAPACITOR CORP 

17856 SILICONIXINC 

18324 SIGNETICS CORP 

19701 MEPCO/ELECTRA CORP 

24046 TRANSITRON ELECTRONIC CORP 

24355 ANALOG DEVICES INC 

24546 CORNING GLASS WORKS (BRADFORD) 

27014 NATIONAL SEMICONDUCTOR CORP 

28480 HEWLETT-PACKARD CO CORPORATE HQ 

29832 TELEDYNE PHILBRICK NEXUS 

3L585 RCA CORP SOLID STATE DIV 

30161 AA VID ENGINNERING INC 

30983 MEPCO/ELECTRA CORP 

33095 SPECTRUM CONTROL INC 

34335 ADVANCED MICRO DEVICES INC 

34649 INTEL CORP 

51642 CENTRE ENGINEERING INC 

52063 EXAR INTEGRATED SYSTEMS INC 

52763 STETTNER-TRUSH INC 

56289 SPRAGUE ELECTRIC CO 

6F689 STOCK DRIVE PRODUCTS 

72136 ELECTRO MOTIVE CORP 

72982 ERIE TECHNOLOGICAL PRODUCTS INC 

74970 JOHNSON E F CO 

75042 TRW INC PHILADELPHIA DIV 

75915 LITTELFUSE INC 

78707 TEK BEARING CO INC 

844 1 1 TRW CAPACITOR DIV 

87730 UNITED MINERAL & CHEMICAL CORP 

7D949 AMPHENOL SALES DIV OF BUNKER-RAMO 

91506 AUG AT INC 

91637 DALE ELECTRONICS INC 

98291 SEALECTRO CORP 



BROOMFIELD, WY 
MILWAUKEE, Wl 
DALLAS, TX 

longw(3od, FL 

CITY OF IND,, CA 
SAUGERTIE^ NY 
BROADVILL^, IL 
DES PLAINES, IL 
WHIPPANY, NJ 
PHOENIX, AZ 
CHIC AGO JL 

wakefieLd^ma 

TINLEY PARk, IL 
SANTA CLARA, CA 
MOUNTAIN VI^;W, CA 
BRIDGEPORT, CT 
BERNE, IN 
BURBANK, CA 
SANTA CLARA^ CA 
SUNNYVALR CA 
MINERAL WkLLS, TX 
WAKEFIELD, MA 
NORWOOD, MA 

bradfori!),.pa 

SANTA CLAkA, CA 
PALO ALTO, cA 
DEDHAM^ MA 
SOMERVfLLE, NJ 
LACONIyV NH 
SAN DIEGO,_CA 
FAIRVIEW, 1»A 
SUNNYVaLe, CA 
MOUNTAIN View, ca 
STATE college, PA 
SUNNYVALE, CA 
CAZENOVIA.NY 
NORTH ADAMS, MA 
HYDE PARK, NY 
FLORENCE, SC 
ERIE^ PA 
WASECA, MN 
PHILADELPHIA, PA 
DES PLAINES, iL 
NEW YORK, NY 
OGALLALA, NE 
NEW YORK, NY 
BROAD VIE^V, IL 
ATTLEBORO, MA 
COLUMBUS,. fjE 
MAMARONfeCK, NY 



80020 

53204 

75222 

32750 

91745 

12477 

60153 

60016 

07981 

85008 

60657 

01880 

60477 

95050 
94042 
06604 
46711 
91504 
95054 
94086 
76067 
01880 
02062 
16701 

95051 
94304 
02026 

03246 

92121 

16415 

94086 

95051 

16801 

94086 

13035 

01247 

11040 

06226 

16512 

56093 

19108 

60016 

10013 

69153 

10013 

60153 

02703 

68601 

10544 
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Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


At 


08569-<>n07fe 


4 


1 


FRONT PANF.l DtSPlAY ABSF.MBI.Y 


20480 


00569-60076 


At (OPT 001) 


08569-60077 


5 


1 


FRONT PANF.L DISPLAY ASSFMFiLY (OPT OOl) 


28480 


00569-60077 


AthPl 


OR569-20016 


8 


1 


PANFL-CAST, FRONT DISPLAY 


20480 


00569-20016 


A IMPS 


08569-00041 


7 


1 


PANEL-DRESS, FRONT DISPLAY 


28480 


08569-00041 


AtMPa (OPT 001) 


00569-00042 


8 


1 


PANEI. -DRESS, FRONT DISPLAY(OPT 001) 


20400 


08569-00042 


At MP3 


08565-60170 


s 




KNOIi ASSEMBLY-SMALL POT 


2848 0 


08565-60170 


AthP4 


00565-60170 


5 




KNOB ASSEMBI..Y-OMALL POT 


2048(1 


08565-60170 


AtMP5- 














AtMPIO 


5040-8021 


Q 


6 


PUSHBUTTON-SqUARE, OLIVE CRAY 


28480 


5040-8821 


AlMPt t 


5040-8017 


4 




PUSHBUI TON- SQUARE, JADE CRAY 


20480 


5040-0017 


A 1 MP 1 2 


5040-8019 


6 


P 


PUSHBUTTON-SQUARE, WILLOW CREEN 


20480 


504(1-8819 


AlMPt3 


5040-0819 


6 




PUSHBUTTON-SQUARE, WII..LOU GREEN 


20480 


5040-8019 


AtMPt4 


5040-8817 


4 




PUSimtlTTON-SQLIARE, JADE GRAY 


28480 


5040-8817 


A1MP15 


5040-8817 


4 




PUSHBUTTON-SQUARE, JADE GRAY 


20480 


5040-8817 


A 1 MP t 


5040-8817 


4 




PUSHBUTTON -SQUARE, JADE GRAY 


28480 


5040-9017 


AtMP17 


5040-0816 


3 


4 


PUSHBUTTON'-GQIJARE, MINT GRAY 


28480 


5040-8816 


AlMPta 


5040-8816 


3 




PUSHBUTTON-SQUARE, MINT GRAY 


284B0 


5040-8816 


At HP 19 


5040-0816 


3 




PUSHBUTTON-SQUARE, MINT GRAY 


28480 


5040-8816 


AtMPaO 


5040-8816 


3 




PUSHBUTTON- SQUARE, MINT GRAY 


28480 


5040-8816 


A1MP21 


5040-7253 


0 


1 


BEZEL, -CRT 


20480 


5040-7253 


AtMP22 


9135-0052 


8 


1 


RFI CRT SHIELD 


28480 


9135-0052 


A1MP23 


31 01 "21 88 


0 


1 


SWITCH PUSHBUTTON DPDT 1 ■ STA 


20480 


3101-2188 


AtMP24 


2420-0003 


7 


2 


NUT-HEX-DBL-CHAM 6-32-THD .094-IN-THK 


00000 


ORDER BY DESCRIPTION 


A1MP25 


2420-0003 


7 




NUT-1 IE.X-OBL- CHAM 6- 32-THD . 094-IN THK 


00000 


ORDER BY DESCRIPTION 


A1MP26 


2360-0113 


2 


4 


SCREW-MACH 6-32 .25-IN-LG PAN-HD-PO'/I 


00000 


ORDER BY DESCRIPTION 


AthP27 


2360-0113 


rf. 




SCREW MACH 6- -32 .25-TN-LG P AN-HD-POZ.T 


00000 


ORDER BY DESCRIPTION 


A1MP28 


2360-0113 


2 




SCREW-MACH 6-32 . 25-IN-LG P AN-HD-POZI 


0 0 0 0 0 


ORDER BY DESCRIPTION 


A1MP29 


2360-0113 






SCREW-MACH 6-32 , 25-IN-LG PAN-HD -P07,I 


00000 


ORDER BY DESCRIPTION 


At MP30 


0520-0164 


1 


? 


SCREW-MACH 2-56 , 25-IN-LG 8? DEG 


ouooo 


ORDER BY DESCRIPTION 


A1MP31 

A1MP32- 


0520-0164 


1 




SCREW-MACH 2-56 .25-IN-LG 02 DEG 


0 0 0 (1 0 


ORDER BY DESCRIPTION 


A1MP35 


0380-1042 


8 


4 


SPACER 


00000 


ORDER BY DESCRIPTION 


AtUt 


00569-60025 


3 


1 


CABLE ASSEMBLY-DISPLAY SWITCH 
At MISCELLANEOUS PARTS 


20480 


08569-60025 




0370-0606 


7 


16 


BEZEL. PUSHBUTTON 0.330- IN SQ ; JADE GRAY 


2840 0 


0370-0606 




1520-0215 


4 


1 


SHOCK PAD NPRN 4.S-WD 5 . 75 -LG 


28480 


1520-0215 




2190-0007 


2 


6 


WABHER-L.K TNTL T NO. 6 .141-IN-ID 


20480 


2190-0007 




7120-3812 


1 


1 


1 ABEI. -INFO 


28480 


7120-3812 




0520-0164 


1 


2 


SCREW-MACH 2-56 .25-IN-LG 82 DEG 


28480 


0520-0164 




0520-0173 


2 


2 


SCREW-MACH 2-56 .188-IN-LG PAN-HD-POZI 
MISCELLANEOUS PARTSCOPT 001) 


28480 


0520-0173 




2190-0014 


1 


2 


WASHER-LK INTI T NO. 2 .089-IN-ID 


20480 


2190-0014 




3101-2426 


7 


1 


SWITCH-PB DPDT ALING . 25A 115VAC 


2B480 


3101-2426 




5040-8817 


4 


1 


PlISHBUTTON-SqUARE , JADE GRAY 


20480 


5040-0817 


AlAt 


00569-60001 


5 


1 


DISPLAY SWITCH ASSEMBLY 


20480 


08569-60001 


AtAlJl 


1251-6861 


7 


1 


C.ONNF.CTOR-PC. 20 -MALE, 2-ROU 


20490 


1251-6861 


AIAIWI 


2100-3631 


5 


2 


RESISTOR-VAR CONTROL CP lOK lOX LIN 


2048 0 


2100-3631 


At A1R2 


2100-3631 


5 




RESIBTOR-VAR CONTROL CP lOK lOX LIN 


28480 


21 00-3631 


AIAISI 


3101-2109 


9 


4 


SWITCH-PB DPDT MOM .125A 115VAC 


28480 


3101-2)89 


At AIS?. 


31 01-2195 


5 


2 


SWITCH-PB 4-STATION lOMM C-C SPACING 


20480 


3101-2185 


At At S3 


3101-2185 






SWITCH-PB 4-STATION 1 OMM CC SPACING 


28480 


3101-21 B5 


At A1S4 


3101-2124 


a 


3 


SWITCH-PB DPDT Al TNG .25A 115VAC 


20480 


3101-2124 


At At BIT) 


3101-2124 


P 




SWITCH -PB DPDT Al.TNG . 25A 115VAC 


2048 0 


3101-2124 


At A1S6 


31 01-2124 


2 




SWITCH-PB DPDT ALTNG . 25A 115VAC 


20480 


3101-2124 


A1A1S7 


3101-2109 


9 




SWITCH-PB DPDT MOM .125A 115VAC 


20480 


3101-2109 


At Also 


3101-2189 


9 




SWITCH-PB DPDT MOM .125A 115VAC 


20480 


3101-2189 


A1A1S9 


3101-2189 


9 




SWITCH PB DPDT MOM .125A 115VAC 


20480 


3101-2109 



See introduction to this section for orderint* information 
*lndicates factory selected value 
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Table 6-3. Replaceable Parts 



Reference 

Designation 



HP Part 
Number 



Description 



Mfr Part Number 



A2 


00569-60078 


(OPT 002) 


00569-60063 


A2DS1 


1990-0717 


A2DS2 


1990-0717 


A2DS3 


1990-0718 


A2MP1 


08569-00043 


A2MP2 


08565-00133 


A2MP3 


0856S-20040 


A2MP4 


08565-20008 


A2MPS 


08565-60041 


A2MP6 


08565-60043 


A2MP7{OPT 0C2) 


08S6S-60044 


A2MP7 


00565-60050 


A2MP8 


08558-60167 


A2MP9 


08565-40011 


A2MP10 


08565-00043 


A2MP11 


08565-60047 


A2MP12 


08569-60042 


A2MP13 


08565-20108 


A2MP14 


08565-20056 


A2MP15 


08565-20058 



0370-06t)<i 

5040-B6t6 



FRONT PANEL CONTROL ASSEMBLY 
FRONT PANEL CONTROL ASSY(qPT 002) 

Ak'-XKK . r 

LED-LAHP U.)M-TNT=300UCD IF=30MA-MAX 
LED-LAMP LUM-INT=anOUC» IF=:30MA-MAX 
LED-LAMP LUM-INT=IMCD TF=20MA-MAX BVR=5V 

PANEL-DRESS, CONTROL 
PANEL-SUB-FRONT 
UINDOU-FREQ, DISPLAY 
KNOB-FINE TUNE 
KNOB ASSEMBLY-COARSE TUNING 

KNOB ASSEMBLY-FREq, SPAN/DIV. 

KNOB ASSEMBLY-RES BU (OPTION 002) 

KNOB ASSEMBLY-RES BU (STANDARD) 

KNOB ASSEMBLY-REFERENCE LEVEL 
POINTER -INPUT ATTENUATOR 

DISK-INDEX (REF. LEVEL DBM) 

KNOB ASSEMBLY-REF. LEVEL FINE 
KNOB ASSEMBLY-SWEEP TIME/DIV. 

ROTOR-SWEEP TIME 
SHAFT-SWEEP TIME 

HUB-ROTARY SWITCH 

BEZEL-PUSHBUTTON 0,330-IN SQi JADE GRAY 
PUSHBUTTON-SQUARE, MINT GRAY 

PUSHBUTTON-SQUARE, JADE GRAY 



085(. 7-60 078 
0G569-60063 

HLMP-1501 

HI..MP-1501 

HLMP-1401 

OB569-00043 

08565-00133 

08365-20040 

08565-20008 

08S6S-60041 

08565-60043 
08565-60044 
08565-60050 
08558-60167 
08565-4001 1 

08565-00043 

08565-60047 

08569-60042 

08565-20108 

08565-20056 

08565-20058 

0370-0606 

5040-8816 



A2MP97 

A2MP9B 

A2MP99 

A2MP100 

A2MP101 

A2MP102 

A2MP103 

A2MP104 

A2MP105 

A2MP1D6 



08556-20053 
0B558-OD019 
08558-00020 
08558-00021 
08558-00022 

OB55B-20058 
08559-20054 
08559-60060 
08558-20059 
08559-60060 

08558-20061 
08558-20062 
08558-20089 
08558-40005 
085SB-40005 

08565-00005 
08565-00006 
0B565-2O009 5 

08565-20044 8 

08565-20045 9 

08565-20046 
08565-20049 
08565-20049 
08565-20050 
08565-20094 

2200-0119 
2200-0165 
2200-0165 
2200-0509 
2200-0509 

2200-0558 
2200-0558 
2200-0558 
0B565-20O55 



08565-00006 

0380-0440 

0380-0441 

0380-0441 

0380-0441 



PUSHBUTTON-SQUARE, WILLOW GREEN 

PUSHBUTTON-SQUARE, OLIVE GRAY 
NOT ASSIGNED 

SHAFT-REFERENCE LEVEL, FINE 
DETENT-ATTENUATOR 
DETENT-IF GAIN 
PLATE-LEVEL POT 
CRANK -SLOTTED 

hub-coupling 

HUB-DRIVE (FREQUENCY SPAN/DIV) 

HUB-DRIVE (REFERENCE LEVEL, FRONT) 
HUB-DRIVE(RESOLUTION BW> 

HUB-DRIVE (REFERENCE LEVEL, REAR) 

LOCKOUT-ROTATING 

LOCKOUT-FIXED 

BUSHING-SLOTTED 

ROTOR-DOUBLE CONTACT ( ATTFJNUATOR ) 
ROTOR-DOUBLE CONTACT (ATTENUATOR) 

DETENT-BANDWIDTH 

DETENT 

ROTOR-FREQUENCY SPAN 
SHAFT-RESOLUTION BANDWIDTH 
SHAFT-REFERENCE LEVEL 

SHAFT-FIXED 

BUSHING-FREQUENCY SPAN 
BUSHING-REFERENCE LEVEL 
NUT POINT/RETAINER 
ROTOR-BANDWIDTH 

SCREW-MACH 4-40 1-IN-LG PAN-HD-POZI 
SCREW-MACH 4-40 ,25-lN-LG 8? DFG 
SCREW-MACH 4-41) .25-IN-LG 82 DEG 
SCREW-MACH 4-40 1.625-IN-LG PAN-HD-POZI 
SCREW-MACH 4-40 1 . 625-IN-I.G PAN-HD-POZI 

SCREW-MACH 4-40 2. 25-IN-LG PAN-HD-POZI 
SCREW-MACH 4-40 2. 25-IN-LG PAN-HO-POZI 
SCREW-MACH 4-40 2. 25-IN -LG PAN-HD-POZI 
BUSHING 
NOT ASSIGNED 

DETENT 

SPACER-RND .75-IN-LG ,129-lN-ID 
SPACER -RND . 875--IN-LG .129-IN-ID 
SPACER-RND ,875-IN-LG .129-IN-ID 
SPACER-RND .875-IN-LG .129-IN-ID 



Q855B-20053 

08558-00019 

08558-00020 

08358-00021 

08558-00022 

08558-20058 

08559-20054 

08559-60060 

08558-20059 

08559-60060 

08558-20061 

08558-20062 

08559-20089 

08558-40005 

08558-40005 

08565-00005 

OB565-00006 

118565-20009 

08565-20044 

08565-20045 

OB565-20046 

08565-20049 

08565-20049 

08565-20050 

08565-20094 

ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 

2200-0558 

2200-0558 

2200-0558 

08565-20055 



08565-00006 

03BO-0440 

0300-0441 

0380-0441 

0300-0441 
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Table 6*3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A2MP107 


051 0-0089 


8 


1 


RETAINP.R-RING BBC EXT .188-IN-DTA BE-CU 


28480 


051 0-0089 


A2HP108 


I4t0-000i. 


8 




BAI..L-EIRG TYPE . 1075-DIA GRADE-50 SST 


78707 


GRADE 50 


A2hP109 


1410-0006 


8 




BALL-BRG TYPE .1875-DIA GRADE-50 SST 


78707 


GRADE 50 


AHMPttO 


1410-0006 


8 




BALL-BRG TYPE ,1875-DIA GRADE-50 SST 


78707 


GRADE 50 


A2MP111 


1410-0006 


8 




BALL-BRG TYPE .1875-OIA GRADE-50 SST 


78707 


GRADE 50 


AaMP112 


1410-0730 


s 




BIJSMI.NG-PNL . 127-ID . 37S-LG 1/4-28-THD 


28480 


1410-0730 


A2WP113 


1460-0532 


o 




SPRING-CPRSN .54-IN--8D ,45-IN-OA-LG ttUU 


28480 


1 460-0532 


A2HP114- 

A2MP117 


■ 1460-0570 


1 


M 


SPRING-COMP .180 OD 


28480 


1460-0578 


A2MP11B 


1460-1376 


2 


1 


SPRTNG-TRSN MUU 


28480 


1460-1376 


A;2HPlt9 


; 2950-0072 


3 


1 


NUT-HEX-DBL-CHAM 1/4~32~THD . 062-IN-THK 


00000 


ORDER BY DESCRIPTION 


A2MP120- 

A2HP123 


2950-0001 


8 




NUT-HEX-DBL-CHAM 3/8-32-THP .094-IN-THK 


oonoo 


ORDER BY DESCRIPTION 


A2MP124 


2950-0051 


8 




NUT-HEX-DBL-CHAM 1/4-28-THD .094-lN-lHK 


noooo 


ORDER BY DESCRIPTION 


A2.MP125- 

A2MPt30 


3030-0007 


5 


14 


SGREU-SET 4-40 ,125-IN-LG SMALL CUP--PT 


00000 


ORDER BY DESCRIPTION 


A2MIM39 


2190-0067 


4 


g 


UASHER-LK INTL T 1/4 IN .256-IN-ID 


28400 


2190-0067 


A2MP140 


2190-0067 


4 




UASHER-LK INTL T 1/4 IN ,256-TN-ID 


28480 


2190-0067 


A?.MPt41 


2190-0368 


8 




UASHER-FL MTLC NO. 5 ,13-IN-ID 


28480 


2190-0368 


A2HP142 


2190-0368 


8 




UASHER-FL MTLC NO. 5 ,13-IN-ID 


28400 


2190-0368 


a:;;mpi43-- 

A2MP156 


2200-0103 


2 


14 


SCREW-MACH 4-40 ,25-IN-LG PAN-HD -POZI 


00000 


ORDER BY DESCRIPTION 


A2MP157 


2200-0153 


2 




SCRF.U-MACH 4-40 ,B75-IN l.G PAN-HD-POZI 


OOOOO 


ORDER BY DESCRIPTION 


A2MP158 


2200-0153 


2 




SCREW-MACH 4-40 .075-IN~LG PAN-HD-POZI 


00000 


ORDER BY DESCRIPTION 


A2MP159 


2200-0153 


2 




SCREW MACH 4-40 .875-lN-LG PAN-HD-POZI 


onooo 


ORDER BY DESCRIPTION 


A2MPK.0 


0380-0034 


6 


3 


SPACER-RND .312-IN-LG .116-IN-ID 


28480 


0300-0034 


A2MP161 


D3R0-OD34 


6 




SPACER-RND . 312-IN-LG .116-IN-ID 


28480 


0380-0034 


A2MPI62 


03BO-0034 


6 




SPACER-RND .312-IN-LG .116-IN-ID 


28480 


0300-0034 


A2MP163- 

A2hP172 


0380-0411 


3 


10 


SPACER-RND .5-IN-LG ,114-IN-ID 


28480 


0380-0411 


A2MP173- 
A2.HP 1 89 


2260-0001 


5 


12 


NtJT-HFX-DBL-CHAM 4-40-THD . 094-IN -THK 


28480 


2260-0001 


A2MP190 

A2MP191- 

A2MP198 


1480-0059 


a 


0 


NOT ASSIGNED 

PIN-ROLL .062,-lN~DIA .25-IN-LG STL 


284B0 


1480-0059 


A2MP199 


1480-0367 


1 


1 


PIN-DWL AN5I-UNHDND/GND . 0625-IN-DIA 


28480 


1480-0367 


A2MP200 


2190-0016 


3 




WASHER-LK INTL T 3/8 IN . 377-IN-ID 


28480 


2190-0016 


A2hP201 


2190-0016 


3 




WASHER I..K INTL T 3/8 IN . 377-IN-ID 


20480 


2190-0016 


A2MP202- 

A2MP209 


2190-0019 


6 


8 


WASHER-LK HLCL NO. 4 .115-IN-ID 


28400 


2190-0019 


A2hP2in 


08565-20043 


7 


1 


SHAFT-FREQUENCY SPAN 


i 28400 


08565-20043 


A2MP213 


08565-60170 


5 


3 


KNOB ASSEMBLY-SMALL POT 


2848 0 


08565-60170 


A2HP214 


00559-20054 


2 




HUB-DRIVE 


2B480 


08559-20054 


A2R1 


2100-3625 


7 


1 


RESISTOR-VAR CONTROL WW lOK 5Z LIN 


28480 


2100-3625 




0570-1170 


6 


4 


A2 MISCELLANEOUS PARTS 
SM 1032 SPCL 


28480 


0570-1170 




1400-0475 


2 


1 


PIN- DOWEL ,625 DIA 


28480 


1480-0475 




0510-0005 


8 


2 


RETAINER-RING BSC EXT .25-1N-D:CA STL 


28480 


0510-0005 




0510-0015 


0 


2 


RETAINER-RING E-R EXT .125-TN-DIA SIL 


28480 


0510-0015 




0380-0411 


3 


14 


SPACER-RND .5-IN-LG .114-IN-ID 


28480 


03B0-0411 




1251-4736 


1 


2 


CONNECTOR 26-PIN M RECTANGULAR 


28480 


1251-4736 




1410-0006 


8 


6 


BALL-BRG TYPE ,1875 DIA GRADE-50 SST 


78707 


GRADE 50 




1410-0730 


5 


3 


BUSHING-PNL . 127-ID . 375-I. G 1/4-28- THD 


28480 


1410-0730 




1430-0555 


4 


4 


GEAR-SPUR 48-T 48-DP 20-DEG-PA DLRN 


6F689 


1T2-Y4848 




1460-0570 


4 


6 


SPRING-CPRSN .18-IN-OD .312-IN-OA-LG MUW 


28480 


1460-0578 




2190-0016 


3 


6 


WASHER-LK INTL T 3/8 IN ,377-IN-ID 


28480 


2190-0016 




2190-0019 


6 


12 


WASHF.R-LK HLCL NO. 4 .115-IN-ID 


28480 


2190-0019 




2190-0368 


8 


A 


WASHER-FL MTLC NO. 5 .13-TN-ID 


28480 


2190-0368 




2260-0001 


5 


16 


NUT-HEX-DBL-CHAM 4-40-THD .094-IN-THK 


28480 


2260-0001 




2950-0001 


8 


6 


NUT-HEX-DBL-CHAM 3/8-32-THD . n94-IN-THK 


00000 


ORDER BY DESCRIPTION 




2950-0051 


8 


3 


NUT-HEX-DBL-CHAM 1/4-28-THD .094-IN-THK 


OOOOO 


ORDER BY DESCRIPTION 




3030-0007 


5 


18 


SCREW-SET 4-40 ,125-IN-LG SMALL CUP-PT 


00000 


ORDER BY DESCRIPTION 




3050-0028 


2 


2 


WASHER-FL MTLC NO. 12 .25-IN-ID 


28480 


3050-0028 




3050-0156 


7 


6 


WASHER-FL MTLC NO. 12 .2S-TN-ID 


28480 


3050-0156 




3050-0161 


4 


2 


WASHER-BPR WAVY 1/4 IN .265-IN-ID 


28480 


3050-0161 




5020-0324 


m 


2 


SHAFT 


28480 


5020-0324 




2200-0153 


2 


7 


SCREW MACH 4-40 ,875-IN-LG PAN-HD-POZI 


0 0 0 0 0 


ORDER BY DESCRIPTION 


A2A1 


08565 -60 057 


7 


1 


FRONT SWITCH ABEEMBI.Y 


28430 


08565-60057 


ASAJCl 


0160-0573 


2 


1 


CAPACITOR-FXD 4700PF +-20X lOOVDC CER 


20400 


0160-0573 


A2A1CR1*' 

A2A1CR8 


1901-0050 


3 


27 


DIODE-SWITCHING BOV 200MA 2NS DO-35 


28480 


1901-0050 


A2A ICR 9 

A2A1CR10- 

A2A1CR28 


1901-0050 


3 




NOT ASSIGNED 

DIODE-SWITCHING 80U 200MA 2NS DO -35 


28480 


1901-0050 



See introduction to this section for ordering information 
*Indicates factory selected value 
















Table 6-3. Replaceable Parts 




CONNECTOR 50 -PIN M RECTANGULAR 
CONNECTOR 34-PIN M RECTANGULAR 

RESISTOR-yAR CONTROL CP 10 OK lOX LIN 
RESISTOR-VAR CONTROL CP 1 BK lOX LIN 
RESISTOR 511 IZ .5U F TC=0+-100 
RESISTOR lOOK IX .125W F TC=0+-100 
NOT ASSIGNED 

RESISTOR-VAR CONTROL CP lOK 1 OX LIN 
RESISTOR-UAR CONTROL CP lOK lOX LIN 
RESISTOR 100 1% ,5U F TC=0+-100 
RESISTOR-VAR CONTROL CP lOK lOX LIN 
RESISTOR 316 IX .125U F TC=0+-100 

RESISTOR-VAR 2K OHM lOX 
RESISTOR 1,1K IX ,25W F TC=0+-100 
RESISTOR 1.21K IX .25U F TC=0+-100 
RESISTOR-TRMR 200 10%CSIDE-ADJ 1-TRN 

SWITCH-PUSHBUTTON DPDT 1-STA 
SWITCH-PUSHBUTTON 3-STA 
SWITCH-PUSHBUTTON 5-STA 
SWITCH-PUSHBUTTON 5-STA 
SWITCH-PUSHBUTTON 5-STA 

SWITCH-PUSHBUTTON 6-STA 
SWITCH-PUSHBUTTON DPDT 1-STA 
SWITCH-PUSHBUTTON 2-STA 

DIODE-ZNR 2.43V 5X DO-7 PD=.4W TC=- , 076X 
DIODE-ZNR 2.43V 5X DO-7 PD=.4W TC=-,076X 

SOCKET-TUBE 2-CONT 
SOCKET -TUBE 2 ■ CONT 
SOCKET-TUBE 2-CONT 

FREQUENCY DISPLAY ASSEMBLY 

DISPLAY-NUM-SEG 1-CHAR .3-H 
DISPLAY-NUM-SEC 1-CHAR .3-H 
DISPLAY-NUM-SEG 1-CHAR ,3~H 
DISPLAY-NUM-SEG 1-CHAR .3-H 
DISPLAY-NUM-SEG t-CHAR . 3-H 

SOCKET-IC 16- CONT DIP-SLDR 

RESISTOR 46.4 IX ,12SW F TC=0+-tOO 
RESISTOR 46.4 IX .125W F TC=0+-100 
RESISTOR 46.4 IX .125W F TC=0+-100 
RESISTOR 46.4 IX .125W F TC=0+-10D 
RESISTOR 46.4 IX .I25U F TC=0+-100 

RESISTOR 46.4 IX .125U F TC=0+-100 
RESISTOR 46.4 IX .125W F TC=0+-100 
RESISTOR 46.4 IX .125W F TC=0+-100 

SOCKET-IC 14-CONT DIP-SLDR 

SOCKET-IC 14-CONT DIP-SLDR 

SOCKET-IC 14-CONT DIP-St.DR 

SOCKET-IC 14-CONT DIP-SLDR 

SOCKET-IC 14-CONT DIP-SLDR 

TUNING ASSEMBLY 

TUNING INTERCONNECT 

CONNECTOR 9-PIN M POST TYPE 

RESISTOR- VAR PREC WW 10-TRN lOK 1% 

RESISTOR-VAR PREC W/CP 10-TRN lOK 10% 

RESISTOR-VAR PREC UW 5-TRN 20K 5X 

CABLE ASSEMBLY-TUNING 

REAR SWITCH ASSEMBLY 

CONNECTOR 26 -PIN M RECTANGULAR 

DETENT-SWEEP TIME 
BUSHING 

SHAFT-SWEEP TIMF CONTROL (LONGER SHAFT) 
ROTOR-SWEEP TIME 
SHAFT-SWEEP TIME 

HUB DRIVE (SWEEP TIME) 

SPACER-RND .5-IN-LG .114-IN-ID 
SPACER-RND .5-IN-LG .114-IN-lD 
RETAINER-RING E-R EXT .12S-IN-DIA STl 
BALL-BRG TYPE .1875-DIA GRADE-50 SST 

BLISHING-PNL . 127-ID . 375- LG 1/4-20-THD 
GEAR-SPUR 4B-T 48-DP 20-DEG-PA DLRN 
GEAR-SPUR 48-T 48-DP 211-DEG-PA DLRN 
SPRING-CPRSN .18-IN-OD . 312-IN-OA-LG MIJW 
UASHER-LK INTL T 3/8 IN .377-IN-ID 



See introduction to this section for ordering information 
^Indicates factory selected value 



1251-3906 

1251-3025 

2100-3635 
2100-3631 
0757-0814 
C4-1/8-T0-1003 -F 



2100-3631 

2100-3631 

0757-0198 

2100-3630 

C4-1/8-T0-316R-F 

2100-4019 

0757-0733 

0757-0734 

2100-3350 

3101-2124 

3101-2186 

3101-2102 

3101-2181 

3101-2182 

3101-2610 

3101-2189 

3101-2391 

1902-3005 

1902-3005 

1200-0010 

1200-0010 

1200-0010 

08565-60003 

5082-7613 

5082-7613 

50B2-7613 

5082-7613 

5082-7613 



C4-1/8-T0-46R4-F 

C4--1/8-T0-46R4-F 

C4-1/0-TO-46R4-F 

C4-1/8-T0-46R4-F 

C4-l/e-T0-46R4-F 

C4 -1/8-T0-46R4-F 
C4-1/8-T0-46R4-F 
C4-1/8-T0-46R4-F 

1200-0500 

1200-0508 

1200-0508 

1200-0508 

1200-0508 

08565-60168 

08565-60175 

1251-7022 

2100-3621 

2100-3615 

2100-3726 

08565-60176 

08565-60004 



08565-00006 
08565-20055 
08565-20056 
OB565-201 08 
5020-0324 

08559-20054 
0380-0411 
0330-0411 
0510-0015 
GRADE SO 

1410-0730 

1T2-Y4848 

1T2-Y484B 

1460-0578 

2190-0016 




















Table 6-3. Replaceable Parts 



Reference 

Designation 

A2A4HP16 

A2A4MP18 

AHA4HP19 

A2A4MP20 

A2A4MP21 

A2A4MP22 

A2A4MP23 

A2A4MP24 

A2A4MP2S 

A2A4HP26 

A2A4MP27 

A2A5 

A2A5MP1 

A2A5KP2 

A2A5MP3 

A2A5MP4 

A2A5MP5 

A2A5MP6 

a;;*a5mp7 



HP Part c Q 
Number d 



2190-0019 6 
2190-0019 6 
2190-036R 8 
2200-0153 2 
2200 0153 2 

2260-0001 5 
2260-0001 5 
2950-0001 8 
2950-0051 8 
3030-0007 5 

3030-0007 5 
3050-0020 2 

08565-60005 5 



08654-20054 8 

08565-20058 
3050-0161 
3050-0156 
3050-0156 

3050-0156 
0510-0005 



Description 





UASHP:R-I..K HLCI. no. 4 .115-TN-ID 
UASHER-LK HL.CL NO. 4 .115-IN-ID 
WASHER -PL MTLC NO. 5 .13- IN- ID 
SCREW-MACH 4-40 .875-IN-1..G PAN-HD-P07.I 
SCRF.W -MACH 4-40 .875-IN-I.G PAN-HD -P07.I 

NUT-HEX-DBL-OHAM 4-40-THD .094-lN-THK 
NUT-HEX-DBL-CHAM 4-40-THD . 094-IN -I MK 
NUT-HEX-DBL-CHAM 3/8-32-THD .094-IN-THK 
NUT "HEX-DBl..-- CHAM 1/4 -28-THD . 094-IN-l UK 
SCREW-SET 4-40 .125-IN-LG SMALL CUP-PT 

5CRF.W-SE,T 4-40 .125-IN-LG SMALL CUP-PT 
WASHFR-FL MTLC NO. 12 .25 -IN-ID 

RErnRENCE LEVEL ENCODER ASSEMBLY 

ROTOR ASSEMBLY 
HUB-ROTARY SWITCH 
WA5HER-SPR WAVY 1/4 IN .265-IN-ID 
WASHER-FL MTLC NO. 12 .25-IN -ID 
WASHFR-FL MTLC NO. 12 .25-IN-ID 

WASHER-FL MTLC NO. 12 .25-IN-ID 
RETAINFR-RING BSC EXT .25-IN-DIA STL 



Mfr Part Number 



2190-0019 

2190-0019 

2190-0368 

ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 

2260-0001 

2260-0001 

ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 

ORDER BY DESCRIPTION 
3050-0028 

08565-60005 

08654-20054 

08565-20058 

3050-0161 

3050-0156 

3050-0156 

3050-0156 

0510-0005 



See introduction to this section for ordering information 
*Indicates factory selected value 



6-9 















Table 6-3. Replaceable Parts 



Reference HP Part 
Designation Number 



A3 


08569-60002 


A3E1 


0360-1788 


A3E2 


0360-1788 


A3R1 


2100-3793 


A3R2 


2100-3629 


A3R3 


2100-3629 


A3R4 


2100-3629 




0380-0810 




Description 



6 



DISPLAY ADJUST ASSEMBLY 



7 2 COMNF.CTOR-SGL CONT PIN , 0 4f< -IN-BSC -57, 

7 CONNECTOR --SGL CONT PIN . 045- IN -BSC-S7 



2 

1 

I 

1 



1 RESISTOH-VAR CONTROL CP IM 10* LIN 

3 RESISTOR-VAR CONTROL CP 5K 10* LIN 

RESISTOR-UAR CONTROL CP 5K 10* LIN 
RESISTOR-VAR CONTROL CP 5K 10* LIN 



A3 MISCELLANEOUS PARTS 



6 



STANDDFF-RVT-ON .437--IN-LG (!.-32THD 



Mfr 

Code 


Mfr Part Number 


28480 


08569-60002 


28480 


0360-1788 


28480 


0360-1788 


28480 


2100-3795 


28480 


2100-3629 


28480 


2100-3629 


28480 


2100-3629 


OODOD 


ORDER BY DESCRIPTION 




6-10 



See introduction to this section for ordering information 
♦Indicates factory selected value 




Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A4 


08569-60004 


8 


1 


2- AX IS ASSEMBLY 


28430 


08569-60004 




0160-4084 


8 


1 


CAPACITOR-FXD . lUF +-20X 50VDC CER 


2B4B0 


0160-4004 




0160-3665 




2 


CAPACITOR-FXD .OIUF +80-20* 500VDC CF.R 


28480 


0160-3665 




0160-3665 






CAPACITOR-FXD .OIUF +80-20* 500VDC CER 


28480 


0160-3665 


A4C4 


0160-2055 




15 


CAPACITOR-FXD .OIUF +80-20* lOOVDC CER 


28480 


0160-2055 


A4CS 


0160-2308 




1 


CAPACITOR-FXD 36PF +-5X 300UDC MICA 


28480 


0160-2308 


A4CS 


0121-0059 






CAPACITOR-V TRMR - CER 2-BPF 350V PC MTG 


52763 


304324 2/8PF NPO 


A4C7 


0160-2055 






CAPACITOR-FXD .OIUF +80-20* lOOUDC CF.R 


28480 


0160-2055 


A4C8 


0160-5214 






CAPACITOR-FXD .lUF +-2DX 500VDC CER 


28480 


0160-5214 


A4C9 


0160-5214 


8 




CAPACITOR-FXD . lUF +-20X 500VDC CER 


20480 


0160-5214 


A4C10 


0160-5214 


8 




CAPACITOR-FXD .lUF +-20X 500VDC CER 


28480 


0160-5214 


A4CU 


0160-5214 


8 




CAPACITOR-FXD . lUF +-20* 500VDC CER 


28480 


0160-5214 


A4C12 


0160-4791 


II 




CAPACITOR-FXD 1 DPF +-5Z lOOVDC CER 0+-30 


28480 


0160-4791 


A4Ct3 


0160-2055 


H 




CAPACITOR-FXD .OIUF +80-20* lOOVDC CER 


20480 


0160-2055 


A4C14 


0160-2204 


H 




CAPACITOR-FXD lOOPF +-5* 300VDC MICA 


23480 


0160-2204 


A4C1S 


0160-2238 


0 


1 


CAPACITOR-FXD 1.5PF +-.25PF 500UDC CFR 


28480 


0160-2238 


A4C16 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20* lOOUDC CER 


28480 


0160-2055 


A4Ct7 


0160-5214 


8 




CAPACITOR-FXD .lUF +-20X 500VDC CER 


28480 


0160-5214 


A4C18 


0160-3875 


3 


1 


CAPACITOR-FXD 22PF +-5* 200UDC CER 0+-30 


28480 


0160-3875 


A4C19- 














A4C23 








NOT ASSIGNED 






A4C24 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20* lOOUDC CER 


28480 


0160-2055 


A4C25 








NOT ASSIGNED 






A4C2S 


0160-5214 


8 




CAPACITOR-FXD .lUF +-20X 500VDC CER 


28480 


0160-5214 


A4C27 


0100-0374 


3 


2 


CAPACITOR-FXD 10UF+-10X 20VDC TA 


56289 


150D1 06X9020B2 


A4C28 


OlBO-0197 


8 


1 


CAPACITOR-FXD 2.2UF+-10* 20VDC TA 


'56209 


150D225X9020A2 


A4C29 


0180-0374 


3 




CAPACITOR-FXD IOUF+-10* 20VDC TA 


56289 


150D1 06X9020B2 


A4C30 








NOT ASSIGNED 






A4C31 








NOT ASSIGNED 






A4C32 








NOT ASSIGNED 






A4C33 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20* lOOVDC CER 


28480 


0160-2055 


A4C34 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20* lOOVDC CER 


284BQ 


0160-2055 


A4C35 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20* lOOVDC CER 


28480 


0160-2055 


A4C36 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20* lOOVDC CER 


28480 


0160-2055 


A4C37 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20* lOOVDC CER 


284B0 


0160-2055 


A4C38 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20* lOOVDC CER 


28480 


0160-2055 


A4C39 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20* lOOVDC CER 


23480 


0160-2055 


A4C40 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20* lOOVDC CER 


28480 


0160-2055 


A4C41 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20* lOOVDC CER 


284B0 


0160-2055 


A4C42 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20* lOOVDC CER 


28400 


0160-2055 


A4C43 


0140-0199 


6 


1 


CAPACITOR-FXD 240PF +-5X 300VDC MICA 


72136 


DH15F241J0300WV1CR 


A4CR1 








NOT ASSIGNED 






A4CR2 


1901-0050 


3 


10 


DIODE-SWITCHING BOV 200MA 2NS DD-35 


28480 


1901-0050 


A4CR3 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS DO-35 


28400 


1901-0050 


A4CR4 


1901-0028 


5 


4 


DIODE-PWR RECT 400V 750MA DO-29 


284B0 


1901-0020 


A4CS5 


1901-0096 


7 


2 


DIODE-SWITCHING 12QV SOMA lOQNS 


28480 


1901-0096 


A4CR6 


1901-0028 


5 




DIODE-PWR RECT 490V 750MA DO-29 


28480 


1901-0028 


A4CR7 


1901-0050 


3 




DIODE-SWITCHING BOV 200MA 2NS DO-35 


28480 


1901-0050 


A4CR8 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS DO-35 


284B0 


1901-0050 


A4CR9 


1901-0028 


5 




DIODE-PWR RECT 400V 750MA DO-29 


28480 


1901-0028 


A4CR10 


1901-0096 


7 




DIODE-SWITCHING 120V SOMA lOONS 


2B4B0 


1901-0096 


A4CRU 


1901-0028 


5 




DIODE-PWR RECT 400V 750MA DO-29 


28480 


1901-0028 


A4CR12 


1901-0050 


3 




DIODE-SWITCHING BOV 200MA 2NS DO-35 


28480 


1901-0050 


A4CR13 


1901-0518 


8 


1 


DIODE-SM SIG SCHOTTKY 


2848 0 


1901-0518 


A4CR14 


1901-0050 


3 




DIODE-SWITCHING BOV 200MA 2NS DO-35 


284B0 


1901-0050 


A4CR1S 


1901-0050 


3 




DIODE-SWITCHING BOV 200MA 2NS DO-35 


28480 


1901-0050 


A4CR16 


1901-0050 


3 




DIODE-SWITCHING BOV 200MA 2NS DO-35 


284B0 


1901-0050 


A4CR17 


1901-0050 


3 




DIODE-SWITCHING BOV 20 DMA 2NS DO-35 


28480 


1901-0030 


A4CR1B 


1901-0050 


3 




DIODE- SWITCHING BOV 2O0MA 2NS DO-35 


28480 


1901-0050 


A4L1 


9140-0210 


1 


3 


INDUCTOR RF-CH-MI..D lOOUH 5* .166DX.385LG 


28480 


9140-0210 


A4L2 


9140-0210 


1 




INDUCTOR RF-CH-MLD lOOUH 5* .166DX.385LG 


28480 


9140-0210 


A4L3 


9140-0210 


1 




INDUCTOR RF-CH-MLD lOOUH 5* .166DX.385LG 


28480 


9140-0210 


A4L4 


9100-1631 


8 


1 


INDUCTOR RF-CH MI.D 56UH 5* .166DX.385LG 


28480 


9100-1631 


A4Q1 


1854-0019 


3 


3 


TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1854-0019 


A4Q2 


1854-0404 


0 




TRANSISTOR NPN SI TO-IB PD=360MW 


28480 


1B54-0404 


A4Q3 


1853-0036 


2 




TRANSISTOR PNP SI PD=310MW FT=250MH7 


28480 


1853-0036 


A4Q4 


1854-0404 


■3 




TRANSISTOR NPN SI TO-IB PD=36DhW 


28480 


1854-0404 


A4QS 


1853-0007 






TRANSISTOR PNP 2N3251 81 TO-18 PD=360MW 


04713 


2N32S1 


A4Q6 


1854-0404 


■ 




TRANSISTOR NPN 31 TO-18 PD=36flMW 


28480 


1854-04^4 


A4Q7 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1854-0404 


A4Q8 


1853-0007 


7 




TRANSISTOR PNP 2N3251 SI TO-18 PD=360MW 


04713 


2N325T 


A4Q9 


1853-0036 


2 




TRANSISTOR PNP SI PD=310MW FT=250MH7 


28480 


1853-0036 


A4gi0 


1354-0404 


0 




TRANSISTOR NPN SI TO-IB PD=360MW 


28480 


IBS 4-0404 



See introduction to this section for ordering information 
♦Indicates factory selected value 

6-11 
















Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


A4CI1 1 


1854-0404 


A4Q12 


1854-0477 


A4Q13 


1853- 0038 


A4Q14 


1854-0419 


A4Q15 


1854-0419 


A4Q16 


1853-0038 


A4Q17 


1854-0404 


A4CH0 


1853-0007 


A4Q19 


1854-0019 


A4Q20 


1854-0019 


A4Q21 


1854-0039 


A4R1 


0757-0280 


A4R2 


0757-0394 


A4R3 


0757-0200 


A4R4 


211)0-3352 


A4RS 


0690-0083 


A4R6 


0757-0200 


A4R7 


0757-0394 


A4R8 


0757-1 094 


A4R9 


0698- 0085 


A4R10 


0698-3447 


A4R1 1 




A4R12 


0698-0085 


A4R13 


0757-0280 


A4R14 




A4R15 


0757-0462 


A4R16 


2100-3357 


A4R17 


2100-3357 


A4R18 




A4R19 


0757-0274 


A4R20 


0690-3418 


A4R21 


0698-3160 


A4R22 


0757-0346 


A4R23 


0764-0044 


A4R24 


0698-3420 


A4R2S 


0757-0841 


A4R26 


2180-3207 


A4R27 


0757-0290 


A4R28 


0698-3152 


A4R29 


0757-0346 


A4R3D 


2100-3274 


A4R31 


0757-0418 


A4R32 


0757-0401 


A4R33 


0757-0442 


A4R34 


0698-3157 


A4R35 




A4R36 


0698-3418 


A4R37 


0698-3160 


A4R38 


0757-0346 


A4R39 


0764-0044 


A4R40 


0698-3420 


A4R41 


0757-0841 


A4R42 


0757-0280 


A4R43 


0698-3162 


A4R44 


0698-3152 


A4R45 


0757-0346 


A4R46 


0757-0442 


A4R47 




A4R48 


0757-0442 


A4R49 


0757-0442 


A4RS0 


0757-0442 


A4R51 


0757-0442 


A4R52 


0698-0083 


A4R53 


0757-0442 


A4R54 


0757-0289 


A4R55 


0757-0440 


A4R56 


0698-0085 


A4R57 


0698-0083 


A4RS8 


0698-0085 


A4R59 


0757-0280 


A4R60 


2100-3350 


A4R61 


0757-0442 


A4R62 




A4R63 ' 


0698-3153 


A4R64 


0698-3152 


A4R65 






Description 



TRANRXSTHR NPN f5I TO-18 P»=360MU 
TRANSISTOR NPN 2N2222A SI TO-18 PD=S00MU 
TRANSISTOR PNP SI TQ-39 PD=1U FT=inOhHZ 
TRANSISTOR NPN ST TO-39 P»=1U FT=200MHZ 
TRANSISTOR NPN SI TO--39 PI)=1W FT=200NHZ 

TRANSISTOR PNP SI TO-39 PD“1U Fr=l(U)MHZ 
TRANSISTOR NPN SI TO-10 PT)=36flhU 
TRANSISTOR PNP 2N3251 31 ID- 18 PD=3if>DhU 
TRANSISTOR NPN SI TO -18 PD:»36QMU 
TRANSISTOR NPN SI TO-IB PD=3&0MU 

TRANSISTOR NPN 2N3053S SI TO-39 PD*1U 

RF.SISTCIR IK 1% ,12SW F TC=D*100 
RESISTOR 51.1 IX .125U F TC=0+-100 
RESISTOR 5.62K IZ .125U F TC=n-t 108 
RESISTOR-TRMR IK lOZ C SIDE-ADJ 1-TRN 
RESISTOR 1.96K IZ .125W F TC= 0-t -l 0 0 

RESISTOR S.62K IZ .125U F TC=0-*-t00 
RESISTOR 51.1 IZ .125U F TC=0 -I 0 0 
RESISTOR 1.47K IZ .12514 F TC=0+-100 
RESISTOR 2.61K IZ .125M F TC=0-<--100 
RESISTOR 422 tZ . 125U F TC=0+-100 

NOT ASSIGNED 

RESISTOR 2.I.1K IZ .125U F TC=0+-10Q 
RESISTOR IK IZ ,125W F TC=D-t-180 
NOT ASSIGNED 

RESISTOR 75K IZ .125U F TC=n+--100 

RESISTOR-TRMR 500K lOZ C SIDE-ADJ 1-TRN 
RESISTOR-TRMR 580K lOZ C SIDE-ADJ 1-TRN 
NOT ASSIGNED 

RESISTOR 1.21K IZ .125W F TO=D*-100 
RESISTOR 2A.1K IZ .5W F TC=0+-in0 

RESISTOR 31. 6K IZ .125U F TC=0+-100 
RESISTOR in 1% .125U F TC=ll+-100 
RESISTOR Q.2K 5Z 2U MO TC=0-»^-200 
RESISTOR 34.8K IZ .514 F TC=0+-100 
RESISTOR 12.1K IZ .5W F TC=n+-inO 

RESISTOR-TRMR 5K lOZ C SIDE-ADJ 1-TRN 

RESISTOR 6.19K IZ .125U F TC»0« 100 

RESISTOR 3.48K IZ ,125W F TC=0+-100 
RESISTOR 10 IZ .125U F TC=0+-100 
RESISTOR-TRMR lOK lOZ C SIDE-ADJ 1-TRN 

RESISTOR 619 IZ ,12514 F TC=0-e--lD0 
RESISTOR 100 IZ .125U F TC=0+-100 
RESISTOR 18K 1% .12514 F TC=0<-100 
RESISTOR 19. 6K IZ .12514 F TG=0-i~10(l 
NOT ASSIGNED 

RESISTOR 26, IK IZ ,5U F Tn=0+~100 
RESISTOR 31. 6K IZ .125W F TC=0+-100 
RESISTOR 10 IX .12SU F TC=0+-100 
RESISTOR 8.2K 5Z 2U MO TC=D-t -20 0 
RESISTOR 34. 8K IZ ,514 F TC=0+-10O 

RESISTOR 12, IK IZ .5^14 F TC~0+ -10 0 
RESISTOR IK IZ .I25U F TC=0+-1(10 
RESISTOR 46.4K IX .125U F TOOf-100 
RESISTOR 3.48K IZ .125U F TC=fl+-100 
RESISTOR 10 IZ .125W F TC=n4-100 

RESISTOR lOK IX ,125U F TC=0+-100 
NOT ASSIGNED 

RESISTOR lOK IZ .12514 F TO=0+-1 0 0 
RESISTOR lOK IZ .125iU F TC=0-i-100 
RESISTOR IQK IZ .12514 F TC=0+-100 

RESISTOR lOK IZ .125U F TC=0+-100 
RESISTOR 1.96K IZ .125U F TC=0-*--100 
RESISTOR 10K IZ ,125U F TC-O-t-lDO 
RESISTOR 13. 3K IZ .12514 F TC=0+-100 
RESISTOR 7.5K IZ .12514 F TC=0-t--100 

RESISTOR 2.61K IZ .125W F TC=0+-100 
RESISTOR 1.96K IZ .125W F TC=fl-4 -lD0 
RESISTOR 2.61K IZ .125W F TC=0+-100 
RESISTOR IK IZ .125U E TC=af-lDD 
RESISTOR-TRMR 200 10% C SIDE-ADJ 1- TRN 

RESISTOR lOK IZ .125W F TC=B4-100 
NOT ASSIGNED 

RESISTOR 3.83K IX .125W E TC=0+-100 
RESISTOR 3.48K IX .125M F TC=0-t-~100 
NOT ASSIGNED 




Mfr Part Number 



1054-0404 

2N2222A 

1853- 0038 

1854- 0419 
1854-0419 

1853- 0038 

1854- 0404 
2N3251 
1854-0019 
1054-0019 

2N.I053S 

C4 -1/8-TO-lOOl -F 
04 1/8-T0-51R1-F 
C4-178-T0-5621-F 
2100-3352 
C4-t/B-T0-1961 F 

C4-1/8-T0-5621 -F 
C4-1/B-T0-51R1-F 
O4-1/6-T0-1471-F 
C4-1/8-T0-2611-F 
C4-1/8-T0-422R-F 



04~l/8-TO-2611-F 

C4-1/8-T0-1001-F 

C4-l/8-T0-75n2-F 

2100-3357 

2100-3357 

04-1/8-T0-121 1 -F 
0698-3418 

C4-1/B-T0-3162-F 

C4-l/B-T0-inRC-F 

0764-0044 

0698-3420 

0757-0841 

2100-3207 
MF4Cl/8-Tn-6191-F 
C4-1/8-T0-3481-F 
C4-1/8-T0-1 ORO-F 
2100-3274 

C4-1/8-T0-619R-F 

C4-1/0-TO-1O1-F 

C4-1/8-T0-1002-F 

C4-1/8-T0-1962-F 



0698-3418 

C4- 1/8 -T0-3162-F 

C4-l/8-T0-inR0-F 

0764-0044 

0698-3420 

0757-0841 
C4-1/8-TO-1001-F 
C4- 1/8-T 0-4642 F 
C4-1/B-T0-3481-F 
C4-1/B-T0-10R0-F 

C4-1/8-T0-1O02-F 

C4-l/8-TO-lOn2-F 

C4-1/8-T0-1002-F 

C4-1/0-TD-1OO2-F 

C4-1/B-TO-1002-F 
C4-1/8-T0-1961-F 
C4-l/e-T0-1002-F 
MF4ni/0-TO-1332-F 
C4-1/S-T0 -7501 "F 

C4-1/8-T0-2611-F 
C4 1/8-TO-1961-F 
C4-1/8-T0-2611-F 
C4-1/8-T0-1001-F 
2100-3350 

r,4- 1/8-TO-1002-F 

C4-1/8-T0-3831-F 

C4-1/B-TO-3401-F 
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See introduction to this section for ordering information 
*lndicates factory selected value 















Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


C 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




0757-0442 






RF.SISTCIR lOK 1% ,125« F TC=0+-100 


24546 


C4- 1/8-TO-1002-F 


A4R67 


07fi7-0442 






RESISTOR ICK 17. , 125W F TC-0+-100 


24546 


C4 -1/8-TO-10 02--F 


A4R6B 


0757-0200 






RESISTOR IK 1% ,125U F TC=0*- 100 


24546 


C4- 1/8-TO-1001-F 


A4R69 


0737-0442 






RESISTOR tOK 1% .125U F TC=0+-10(l 


24546 


C4-1/B-TO-1002--F 


A4R70 


0<)9B-3152 






RESISTOR 3.48K 17 .125W F TC=0*-100 


24546 


C4 1/8-T0-3481-F 


A4R71 


0757-0442 


9 




RESISTOR lOK 17 .125U F TC-Q+-100 


24546 


C4-1/8-TO-1002-F 


A4R72 


0698-3430 


3 


1 


RESISTOR 147 17 ,125U F TC“0-*-100 


24546 


C4-1/'B-T0-147R-F 


A4R73 


0757-0442 


9 




RESISTOR lOK 17 .125U F TC=0-»-100 


24546 


C4-1/8-T0 -ta02-F 


A4R74 


0757-0274 


5 




RESTSTfiS 1.21K 17 .12SU F TC=0« -10 0 


24546 


C4-1/B-TD-1211 -F 


A4R75 


0698-3151 


7 


1 


RESISTOR 2.87K 17 .125U F TC=0+-100 


24546 


C4-1/0-TO-2871-F 


A4R76 


0757-0443 


0 


1 


RESISTOR IIK 17 .125U F TC=n+--inO 


K ! S! 9 


C4- 1/'B-T0-1102 -F 


A4R77 


2100-3207 


1 




RESISTOR-TRMR 5K 107 C SIDE-ADJ 1-TRN 




2100-3207 


A4R7B 


0757-0419 


0 




RESISTOR 601 17 .125W F TC-0«-100 


BSi B 


C4-1/8-T0-681R--F 


A4R79 


0690-0082 


7 




RESISTOR 464 17 .125U F TC=0+-1U0 


24546 


C4 -1/8-T0-4640 -F 


A4RB0 


0757-0280 


3 




RESISTOR IK 17 .125U F TC=0t-100 


24546 


C4-1/B-TO-1001-F 


A4R81 


21 00-3352 


7 




RESIST OR-TRMR IK 1 07 C SIDE-ADJ 1-TRN 


28400 


2100-3352 


A4RG2 


2100-3357 






RESISTOR- TRhR 500K 107 C SIDE-ADJ 1-lRN 


20480 


2100-3357 


A4TP1- 














A4TP5 


0360-0535 


0 




TERMINAL. TEST POINT PCB 


00 no 0 


ORDER BY DESCRIPTION 


A4U1 


1820-1546 


r> 


1 


IC MDLTIPLXR 4- C:HAN-ANLG DUAl. 16- DIP C 


04713 


MC14052BCL 


A4U2 


1020-1197 


9 


2 


IC GATE TTI L.S NAND QUAD 2-INP 


0 1 295 


SN74I.S00N 


A4U3 


00569-80005 


1 


1 


IC-EPROM, CHARASIERS 


204110 


08569-80005 


A4U4 


1058-0032 


8 


1 


TRANSISTOR ARRAY 14-PlN PL.STC DIP 


3L585 


CA3146E 


A4U5 


1820-1285 


6 


1 


IC GATE ITL. L.S AND-OR-INU 4-INP 


01295 


SN74LS54N 


A4Ufa 


1820-1210 


7 


1 


IC GATE TIL l.S AND-OR-INU DUAL. 2-INP 


01295 


SN74LS51N 


A4U7 


1820-1199 


1 


1 


IC I NO TTL l.S HEX 1-INP 


01295 


SN74LS04N 


A4U8 


1820-1975 


1 


2 


IC SHE-RGTR Til LS NEG-EDGE-TR IG PRI.-IN 


01295 


SN74LS165N 


A4IJ9 


1820 -1112 


8 


1 


IC FF ITL LS D- lYPF POS-F.DGF-TR IG 


01295 


SN74LS74AN 


A4UtO 


1820-1197 


9 




IC GATE TTL LS NAND QUAD 2-INP 


01295 


SN74LS00N 


A4U1 1 


1020-1206 


1 


1 


IC GATE III. I S NOR IPL 3-INP 


01295 


SN74LS27N 


A4U12 


1820-1144 


6 


2 


IC GATE TTL LS NOR QUAD 2-INP 


0129S 


SN74LS02N 


A4U13 


1820-1144 


6 




IC CATE 1IL l.S NOR QUAD 2- TNP 


01295 


SN74LS02N 


A4UI4 


1820-1975 


1 




IC SHE-RGTR TTL l.S NEG-EDGE TR IG PRL-IN 


0 1 295 


SN74LS165N 


A41J15 


1820-1730 


6 


1 


IC FF TTL LS D TYPE POS-F.DGE -1 RIR COM 


01295 


SN74LS273N 


A4UR1 


1902-0049 


2 


1 


DIODE-ZNR 6.19V 57 DO-35 PD=,4U 


2O4B0 


1902-0049 


A4UR2 








NOT ASSIGNED 






A4VR3 


1902-32.03 


6 


1 


DIODE-ZNR 14.7V 57 DO -35 PD=.4W 


28400 


1902-3203 


A4VR4 


1902-3234 


3 


1 


DIODE-ZNR 19.6V 57 DO-35 PD=,4U 


28480 


1902-3234 


A4UR5 


1902-0668 


1 


1 


DIODE-ZNR 200V 57 DO-15 PD==1U TC=< . 0887 


28480 


1902-0668 


A4VR6 


1902-3402 


7 


1 


DIODE-ZNR 30.6V 27 DO -7 PD=,4U TC=t, UB17 


23480 


1902-3402 










A4 MISCELLANEOUS PARTS 








0403-0026 




1 


PLUC-IIOLE BDR-HD FOR .187-D-HOLF NYL 


02768 


207-120241-03-0101 




1200-0185 


9 




INSULATOR-XSTR NYLON 


284B0 


1200-0185 




1200-0689 


B 




SnCKET-lC 24-CONT DIP DIP-SLDR 


28480 


1200-0689 




1205-0095 


0 




HEAT SINK SRI. T0-5/T0-39-CS 


30161 


3225B 




1480-0073 


6 


2 


PIN-ROLL .062-IN-OIA .25-IN-LG BE-CU 


28481) 


1480-0073 




4040-0752 


9 


2 


EXTR-PC BD YEL POLYC . 062-PD-THKNS 


23480 


4040-0752 




4330-0145 


9 


r_! 


INSULATOR-BEAD CLASS 


28480 


4.330-0145 




7121-1537 


5 


1 


LABEL 


28480 


7121-1537 



See introduction to this section for ordering information 
*Indicates factory selected value 
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Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A5 


085<.9-6no48 


0 


■ 


X-Y AMPLIFIER ASSEMBLY 


i 

2BA0O 


08569-60048 


A5C1 


01 60-2055 


9 




CAPACITOR-FXD .OILIF +80-20% lOOVDC CFR 


20480 


0160-2055 


Asca 


0160-2055 


9 




CAPACIinR-FXD .niUF f80-20Z tOOVDC CER 


20480 


0160-2055 


A5C3 


0140-0199 


6 




CAPACITOR-FXD 240PF +-5% 300VDC MICA 


72136 


DM15F241,T03fl0WVlCR 


A5C4 


0160-3665 


9 


8 


CAPACITOR-FXD .OIUF +80-20% 500VDC CF.R 


2840 0 


0160 -3665 


A5C5 


0160-2236 


e 


4 


CAPACITOR-FXD IPF +-.25PF 500VDC CER 


20400 


0160-2236 


A5C<) 


0160-3665 


9 




CAPACITOR-FXD .OIUF +80-20% 50DVCC CFR 


28480 


0160-3665 


A5C7 


0160-5214 


s 


6 


CAPACITOR-FXD . UIF +-20% 5C0VDC CFR 


20400 


0160-5214 


ASCR 


0160-3665 


9 




CAPACITOR-FXD .OIUF +80-20% SOOUDC CE.R 


28480 


0160-3665 


ASC9 


0160-2236 


8 




CAPACITOR-FXD IPF +-.25PF 500VDC CFR 


20480 


0160-2236 


ASCI n 


0160-3665 


9 




CAPACITOR-FXD .OIUF +80-2.0% SOOVCC CFR 


20480 


0160-3665 


A5C1 1 


0160-5214 


8 




CAPACITOR-FXD . lUF +-20% 5C0VDC CF.R 


28400 


0160-5214 


ASCI 2 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOUDC CFR 


28480 


0160-2055 


A5C13 


01 60-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CFR 


20400 


0160-2055 


A5C1-1 


0140-0199 


6 




CAPACITOR-FXD 240PF + -5% 300UDC MICA 


72136 


DM15F241.T030liUyiCR 


A5C1S 


0160-3665 


9 




CAPACITOR-FXD .OUIF +80-20% 500VDC CFR 


20480 


0160-3665 


ASCI 6 


0160-2236 


8 




CAPACITOR-FXD IPF +-.25PF SOOVDC CER 


23480 


0160-2236 


A5C17 


0160-3665 


9 




CAPACITOR-FXD .OIUF +00-20% 500VDC CFR. 


20480 


0160-3665 


A5C1B 


0160-5214 


8 




CAPACITOR-FXD ,1UF +-20% SOOVDC CEft 


28480 


0160-5214 


A5C19 


01 60-3665 


9 




CAPACITOR-FXD .OIUF +80-20% 500UDC CF.R 


20480 


0160 -3665 


A5C20 


0160-2236 


8 




CAPACITOR-FXD IPF +-.25PF SOOVDC CER 


20400 


0160-2236 


A5C21 


0160-3665 


9 




CAPACITOR-FXD .OIUF +80-20% SOOVDC CFR 


28480 


0160-3665 


A5C22 


0160-5214 


8 




CAPACITOR-FXD .1IJF +-20% SOOVDC CE.R 


28480 


0160-5214 


A3C23 


0160-5214 


8 




CAPACITOR-FXD .UIF +-20X SOOVDC CFR. 


20400 


0160-5214 


A5C2-4 


0160-5214 


8 




CAPACITOR-FXD .lUF +-20% SOOVDC CER 


28480 


0160-5214 


A5C25 


0180-0374 


3 


4 


CAPACITOR-FXD 10UF+-10% 20VDC TA 


56289 


150D106X9020B2 


A5C26 


0160-4084 




11 


CAPACITOR-FXD .lUF +-20% 50VDC F.ER 


20480 


0160-4084 


A5C27 


0160-4084 


il 




CAPACITOR-FXD .lUF +-20% 50VDC CFR 


20400 


0160-4004 


A5C2S 


0180-0374 


Bl 




CAPACITOR-FXD 10UF+-10% POVDC TA 


56289 


150D1 06X9020U2 


A5C29 


0160-4084 


8 




CAPACITOR-FXD .lUF +-20% SOVDC CFR 


204BO 


0160-4084 


A5C30 


0160-4084 


8 




CAPACITOR-FXD . UJF + -20% 50VDC CER 


28480 


0160-4004 


AHC31 


0180-0374 


3 




CAPACITOR-FXD 10UI-+-10% 20VDC. TA 


56289 


1508106X90201)2 


A5C32 


0160-4084 


8 




CAPACITOR-FXD .lUF +-20% SOVDC CER 


20480 


0160-4084 


A5C33 


0160-4084 


8 




CAPACITOR-FXD .UIF + -2C% SOVDC CER 


20480 


0160-4084 


A5C34 


0180-0374 


3 




CAPACITOR-FXD 10UF+-10% 20VDC TA 


56289 


150D1 06X9020B2 


A5C35 


0160-4084 


8 


i 


CAPACITOR-FXD .UIF +-20X SOVDC CF.R 


20400 


0160-4084 


A5C36 


0160-4084 


8 




CAPACITOR-FXD .UIF + 20% 50VDC CER 


28480 


0160-4084 


A5C37 

A5C38 


0140-0191 


8 


1 


NOT AOOIGNED 

CAPACI10R-FXD S6PF +-S% SOOVDC MICA 


72136 


Dtn5E560J03DOUVlCR 


A5C39 

A5C40 


0160-2446 


2 


1 


NOT ASSIGNED 

CAPACITOR-FXD .UJF +-20% POOVDC POI.YSTY 


84411 


863UU1 0402U2 


ASC41- 

A5C44 

A5C45 


0160-4084 


a 




NOT assigned 

CAPACITOR-FXD . lUF +-20% SOVDC CFR 


20400 


0160-4004 


A5C46 


0160-4084 


0 




CAPACITOR-FXD .UJF +-20% SOVDC CER 


23480 


0160-4004 


A5C47 


0160-4084 


8 




CAPACITOR-FXD .UIF t-20% SOVDC CER 


20400 


0160-4084 


A5C40 


0160-0572 


1 


1 


CAPACITOR-FXD 220 DPF +-20% lOOVDC CER 


20480 


0160-0572 


ASC8 1 


1901-0050 


3 


9 


DIODE-SWITCHING 80V 200MA 2NS D0-35 


20480 


1901-0050 


A5CR2 


1901-0050 


3 




DIODE-SUITCItlNG ROV 200MA 2NS DO-35 


23480 


1901-0050 


A3CR3 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS DO -35 


28400 


1901-0050 


A5CR4 


1901-0050 


3 




DIGDE-SWITCHING BOV 200MA 2NS DO-35 


28480 


1901-0050 


ASCR5 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS 00-35 


20400 


1901-0050 


A5CR6 


1901-0050 


3 




DIODE -F>UITCHING 00V 200MA 2NS Dfl -35 


20480 


1 901-0050 


A5CR7 


1901-0050 


3 




DIODE-SWITCHINO 80V 200MA 2N5 00-35 


20400 


1901-0050 


A5CR0 


1901-0050 


3 




DIODE-SUITCHING OOV 200KA 2NS DO-35 


23480 


1901-01)50 


A5CR9 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS DO-35 


20480 


1901-0050 


A5CR10 


1901-0376 


6 


' 1 


DIODE-GEN PRP 35V 5DMA DO-35 


2R480 


1901-0376 


A5CR11 


1901-0028 


5 


B i 


DIQDE-PWR RECT 400V 750MA DO-29 


28400 


1901-0028 


A5CR12 


1901-0096 


7 




DIODE -SWITCHING 120V SOMA lOONS 


2B480 


1 901-0096 


A5CR13 


1901-0028 


5 




DIQDE-PWR RECT 400V 750MA DO-29 


28480 


1901-0028 


A5CR14 


1901-0028 


5 




DIODE-PWR RECT 400V 750MA DO-29 


28480 


1901-0028 


A3CR15 


1901-0096 


7 




DIODE-SWITCHING 120V SOMA lOONG 


20490 


1901-0096 


A5CR16 


1901-0028 


5 




DIODE- PUR RECT 400V 750MA DO- 29 


28480 


1 901-0028 


ASCR17 


1901-0028 


5 




DIODE-PUR RECT 400V 750MA DO-29 


20400 


1901-0020 


A5CR18 


1901-0096 


7 




DIODF. -SWITCHING 120V SOMA lOONS 


20480 


1901-0096 


A5CH19 


1901-0028 


5 




DIDDE-PUR RECT 400V 750MA DO-29 


20480 


1901-0020 


ASCR20 


1901-0028 


5 




DIODE-PUR RECT 400V 750MA DO-29 


28480 


1901-0028 


A5CR21 


1901 -0096 


7 




DIODE-SWITCHING 120V 50MA lOONS 


20400 


1901-0096 


A5CR22 


1901-0028 


5 




DIODE-PUR RECT 400V 7S0MA DO-29 


23480 


1901-0028 


A3E1 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4-MM-BSC -SZ SQ 


20480 


1251-0600 


A5E2 


1251-0600 


El 




CONNECTDR-SGL CHNT PIN 1 . 1 4- MM- BSC-SZ SQ 


23480 


1251-0600 


A5E3 


12.51-0600 


0 ! 




CONNECTOR-SGL CONT PIN 1 . 1 4 -MM -BSC-S7 SQ 


20480 


1251-0600 


ASE4 


1251-0600 


0 : 


■ 


CONNECTDR-SGL CONT PIN 1 . 1 4- MM -BSC-'.iZ SQ 


28480 


1251-0600 
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Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


[OQ 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


ftSLl 


9140-021 0 


1 


mil 


INDUCTOR RF-CH-ML.D 10 0UH 5% . 1 66DX . 385I..G 


2B480 


9140-0210 


ft5L2 


9140-0210 


1 




INDUCTOR RF-CH-MIP lOOUH 5% . 166DX . 385L.G 


28400 


9140-0210 


A5L3 


9140-0210 


1 




INDUCTOR RF-CH-ML.D lOOUH 5X . 1 66DX , 3851.13 


20480 


9140-0210 


ASL4 


9140-0210 


1 




INDUCTOR RF-CH-MLD lOOUU 5X .166DX.3B5LR 


20480 


9140-0210 


A5L5 


9140-0210 


1 




INDUCTOR RF-CH-MLD lOOUH 5X . 1 66DX . 385L.(3 


20400 


9140-021 0 


A5LS 


9140-0210 


1 




INDUCTOR RF-CH-MLD ICOUH 5Z .166DX.305LG 


20480 


9140-0210 


A5L7 


9140-0210 


1 




INDUCTOR RF-CH-MLD lOOUH 5% .166DX.385LG 


20480 


9140-0210 


A5L8 


9140-0210 


1 




INDUCTOR RF-CH-MLD lOOUH 5Z ,166DX,385LG 


2048(1 


91 4(1-0210 


ASl.9 


9140-0210 


1 




INDUCTOR RF-CH-MLD lOOUH 5X .166DX.3B5LG 


2048 0 


9140-0210 


A5L10 


9140-0210 


1 




INDUCTOR Rr-CH-MLD lOOUH 5X .166DX.305LG 


20480 


9140-0210 


A5MP1 


1600-0441 


8 




STAMP ING-8RS KH1E.D-AMPLIFTE.R 


r.8480 


1 600-0441 


A5MP2 


1400-0073 


6 




PIN-ROLL .D62-IN-DIA ,25 -IN-LG BE-CU 


28480 


1400-0073 


A5MP3 


1480-0073 


6 




PIN-ROLI., .062 -TN DIA ,25-IN-LG 8E-CU 


28480 


1 480-0073 


ASMP3 


4040-0753 


0 




EXTR-PC BD GRN POLYC . 062- BD-THKNS 


20400 


4040 0753 


ASMP 4 


6960-0079 


5 


1 


PLUG-HOLE BDR-Hl) FOR .187 O-HOLE NYL 


284B0 


6960-0379 


ASMP7 


1200-0173 


5 


8 


INSULATOR-XSTR DAP-GL 


20400 


1200-0173 


AT5HPS 


1205-0093 


n 


8 


HEAT SINK SGL TO- 5/TO-39- CS 


30161 


3225B 


A5MP9 


08569-20041 


V 


1 


CABLE ASSY-X/Y AMP 


28480 


00569-20041 


A5Q] 


1853-0038 


4 


4 


TRANSISTOR PNP SI TO-39 PD=1U FT=100hll2 


20480 


1853-0038 


ASQ2 


1854-0404 


0 


8 


TRANSISTOR NPN SI TO-18 PD=36QMU 


20400 


1854-0404 


ASQ3 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360MW 


20480 


1854-0404 


A5Q4 


1054-0523 


4 


4 


TRANSISTOR NPN SI TO-39 PD=1W FT=150MHZ 


28400 


1854-0523 


A5Q5 


1853-0007 


7 


14 


TRANSISTOR PNP 2N3251 ST TO-18 PD=36RMW 


04713 


2N3251 


ASQ6 


1853-0007 


7 




TRANSISTOR PNP 2N3251 SI TO-IB PD--360MU 


04713 


2N3251 


A5Q7 


1854-0523 


4 




TRANSISTOR NPN SI TO-39 PD=1W FT=150MH2 


28480 


1854-0523 


AflQS 


1854-0404 


Q 




TRANSISTOR NPN SI TO-18 PD*360MW 


28400 


1(354-0404 


A5Q9 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360HU 


28400 


1 ((54-0 4 04 


A5Q10 


1853-0038 


4 




TRANSISTOR PNP SI TO-39 PD-IU FT = l(lflMHZ 


20400 


1053-0030 


A5Q11 


1054-0023 


9 


2 


TRANSISTOR NPN ST TO-18 PD=360MU 


20480 


1854-0023 


A3Q12 


1854-0023 


9 




TRANSISTOR NPN SI TO-IQ PD=360MW 


20400 


1054-0023 


A5Q13 


1853-0038 


4 




1RANS1STOR PNP SI TO-39 PD=1U FT=innMUZ 


20480 


1853-0038 


A5Q14 


1854-0404 


0 




TRANSISTOR NPN 51 TO-18 PD-360MU 


20400 


1054-0404 


A5Q15 


1054-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360MU 


2048 0 


1854-0404 


AfiQlb 


1854-0523 


4 




TRANSISTOR NPN SI TO-39 PD=1U FT=150MHZ 


20400 


1854-0523 


A5Q17 


1853-0007 


7 




TRANSISTOR PNP 2N3251 SI TO-18 PD=36nMU 


.14713 


2N3251 


A5Q18 


1853-0007 


7 




TRANSISTOR PNP 2N3251 SI TO-18 PD=360MU 


04713 


2N3251 


A5Q19 


1854-0523 


4 




TRANSISTOR NPN SI TO-39 PD=1U FT=ir>)(MMZ 


2848 0 


1854-0523 


A5Q20 


1854-0404 


0 




TRANSISTOR NPN 51 TO-18 PD-360MW 


20480 


1054-0404 


A5Q21 


1854-0404 


D 




TRANSISTOR NPN SI TO-IB PO=360MU 


28480 


1(354-0404 


ASQ22 


1853-0038 


4 




TRANSISTOR PNP SI TO-39 PD=1U FT=100MHZ 


28400 


1053-0038 


AfifJ23 


1853-0007 


7 




TRANSISTOR PNP 2N3251 ST TO-18 PD=360MU 


04713 


2N3251 


AHQ24 


1853-0007 


7 




TRANSISTOR PNP 2N3251 SI TO-18 PD=36()MU 


04713 


2N3251 


A5Q25 


1853-0007 


7 




TRANSISTOR PNP 2N3251 51 TO-18 PD=360MU 


04713 


2N3251 


Al=iQ26 


1853-0007 


7 




TRANSISTOR PNP 2N3251 SI TO-18 PD=36nMU 


04713 


2N3251 


A5Q27 


1853-0007 


7 




TRANSISTOR PNP 2N3251 SI T0--18 PD=36I1MU 


04713 


2N3251 


AtJd28 


1853-0034 


0 


p 


TRANSISTOR PNP SI TO-18 PD=360MIJ 


20480 


1053-0034 


A5Q29 


1853-0007 


7 




TRANSISTOR PNP 2N3251 SI TO-18 PD=360MU 


04713 


2N3251 


A5Q3D 


1853-0007 


7 




TRANSISTOR PNP 2N3251 SI TO-IB PD=36QMW 


04713 


2N32.51 


A5tJ31 


1855-0420 


2 


P 


TRANSISTOR J-FET 2N4391 N-CHAN D- MODE 


01295 


2N4391 


A5Q32 


1855-0420 


2 




TRANSISTOR J-FE'T 2N4391 N-CHAN D-MOPF, 


01295 


2N4391 


A5Q33 


1853-0007 


7 




TRANSISTOR PNP 2N3251 SI TO-IB PD=360MU 


0 4713 


2H3251 


A5Q34 


1053-0034 


0 




TRANSISTOR PNP SI TO-18 PD=36nMU 


20400 


1053-0034 


A5Q35 


1853-0007 


7 




TRANSISTOR PNP 2N3251 ST TO-18 PD*=36nMU 


04713 


2N3251 


ArjQ36 


1853-0007 


7 




TRANSISTOR PNP 2N3251 SI TO-18 PD=36nMW 


04713 


2N3251 


ASRl 


0757-0289 


2 


2 


RESISTOR 13. 3K IZ ,125U F TC=0+-10() 


19701 


KF4C1/8-T0-1332-F 


ASR2 


0698-4442 


1 


1 


RESISTOR 4.42K IZ .125W F TC=0+-10(I 


24546 


C4-1/8-T0-4421 -F 


ASR3 


0757-0416 


7 


1 


RESISTOR 511 IZ ,125U F TC=0+-t00 


24546 


C4-1/B-T0-511R-F 


A5R4 


0757-0401 


13 


10 


RESISTOR 100 IZ ,125U F TC=0+-100 


24546 


C4-1Z0-TO-1O1-F 


A5R5 


0757-0440 


7 


5 


RESISTOR 7.5K IZ ,125M F TC=n*-100 


24546 


C4" 1/8-TO-7501 - F 


A5R6 


0757-0444 


1 


1 


RESISTOR 12. IK IX .125W F TC=0 + -10n 


24546 


C4-1/0-TO-1212-F 


ASR7 


0757-0394 


0 


4 


RESISTOR 51.1 IZ .125U F TC=n*-in0 


24546 


C4 1/8-T0-51R1-F 


A5R8 


0757-0465 


6 


?. 


RESISTOR ICOK IZ .125U F TC=0-^-lnC 


24546 


C4-l/8-Tfl-10n3-F 


ASR9 


0690-3150 


6 


2 


RESISTOR 2.37K IZ .1251) F TC"0«-10D 


24546 


C4 •1/8-T0-2371-F 


A5R10 


0698-3155 


1 




RESISTOR 4.64K 17. .125U F TC=0+-1(10 


24546 


C4-1/0-TO-4641-F 


APjR 1 1 


0757-0278 


9 




RESISTOR 1.78K IZ .125U F TC=D-*-10!) 


24546 


C4 1/B-TD-1781-F 


A5R12 


0757-0394 


0 




RESISTOR 51.1 IZ .125U F TC=0+-inO 


24546 


C4- 1/8-T0-51P1 -F 


A5R 1 3 


0757-0440 


7 




RESISTOR 7.5K IZ .125U F TC=D«-int) 


24546 


C4 -1/8-TO-7501-F 


A5R14 


0757-0417 


8 




RESISTOR 562 IZ .125U F TC=0+-10G 


24546 


C4- 1/0-TO-562R-F 


ASR 1 5 


0757-0417 


8 




RESISTOR 562 IZ .125U F rC=tH-li)n 


24546 


C4- 1/8-T0-562R-F 


ASR16 


0698-0084 


9 


8 


RESISTOR 2.15K 1% .12SU F TC=0+-100 


24546 


C4-1/0-TO-2151 -F 


A5R17 


0698-0004 


9 




RESISTOR 2.1SK IX . 1 25W F TC=0+-ini) 


24546 


C4 1/8-T0-21S1-F 


A5R18 


0698-3155 


1 




RESISTOR 4.64K IX .125U F TC=0-t-100 


24546 


C4-1/8-T0-4641-F 


AF.R 1 9 


0757-1094 


9 




RESISTOR 1.47K IZ . 1 25U F TC=0«-10() 


24546 


C4“l/8-T0~1471-F 


At'iR20 


0698-0084 


9 


1 


RESISTOR 2.15K IX .125U F TC=0+-100 


24546 


C4 1/8-TO- 2151-F 



See introduction to this section for ordering information 
*Indicates factory selected value 
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Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A5R21 


0698-0084 


G 




RESISTOR 2.15K IZ .125W F TC=0+-100 


24546 


C4-1/0-TO-2151-F 


ASR22 


0757-0460 


m 




RESISTOR 61. 9K IZ ,125W F TC=0+-100 


24546 


C4- l/8-T0~6192-F 


A5R23« 


0757-0424 


B 


1 


RESISTOR I.IK IZ .125U F TS=0+~100 


2.4546 


C4 -l/B-TO-llOl-F 


ASR24 


0698-4433 


0 


4 


REStSTDR 2.26K IZ .125W F TC=0+-100 


24546 


C4-1/B-T0-2261-F 


A5R25 


2100-3273 


1 


3 


RESIGTOR-TRMR 21( lOZ C SIDE-AD.T l-TRN 


284B0 


2100-3273 


ASR26 


0698-4433 


0 




RESISTOR 2.26K IZ .125W F TC=(H-100 


24546 


C4 1/8-T0-2261 -F 


A5R27 


0757-0460 


1 




RESISTOR 61, 9K IZ .125U F TC=0+-100 


24546 


C4-1/8-T0-6192-F 


ASR28 


0757-0419 


0 


2 


RESISTOR 681 IZ .125U F TC=0+-100 


24546 


C4-1/8-T0-681R -F 


A5R29 


0757-0439 


4 




RESISTOR 6.81K IZ .125W F TC=0+-100 


24546 


C,4 1/8-T0-6811-F 


A5R30 


0757-0438 


3 


HI 


RESISTOR 5.11K IZ .125W F TC=0*-10D 


24546 


C4 1/8-TO -511 1-F 


A5R31 


0698-3417 


8 


■1 


RESISTOR 23. 7K tZ .5W F TC=0+-100 


28480 


0698-3417 


A5R32 


0757-0856 


9 




RESISTOR 75K IZ .5U F TC=0-»-100 


28480 


0757-0856 


A5R33 


0757-0346 


2 


8 


RESISTOR 10 IZ .12.5U F TC=0+-10C 


24546 


C4-l/8-T0-inPC-F 


A5R34 


0757-0346 


2 




RESISTOR 10 IZ .125W F TC=0+-100 


245 46 


C4-1/8-T0 -1 ORO -F 


ASR35 


0698-3406 


5 




RESISTOR 1.33K IZ .5U F TC=0+-100 


28488 


0698-3406 


A5R36 


0757-0439 


4 




RESISTOR 6.81K tZ .125U F TC=0+-100 


24546 


C4-1/8-T0-6B11 -F 


A5R37 


0757-0438 


3 




RESISTOR 5.11K IZ .125U F TC=0-*-100 


24546 


C4- l/0-TO-511t-F 


A5R3B 


0698-3417 


8 




RESISTOR 23. 7K IZ . 5W F TC=0-r-100 


28480 


0698-3417 


ASR39 


0757-0856 


9 




RESISTOR 75K IZ .5U F TC=0+- 100 


28480 


0757-0056 


A5R40 


0757-0346 


2 




RESISTOR 10 IZ .125U F TC=0-t-100 


24546 


C4-1/8-T0-10RD-F 


A5R41 


0757-0346 


2 




RESISTOR 10 IZ .125U F TC;=0+-1Q0 


24546 


C4-1/8-T0-1OR0-F 


A5R42 


0698-3406 


5 




RESISTOR 1.33K IZ . 5U F TC=0+-100 


20480 


0690-3406 


A5R43 


0757-0442 


9 




RESISTOR lOK IZ .125U) F tC=0+-lfl0 


24546 


C4-l/0-Tn-lOO2-F 


ASR44 


0757-0442 


9 




RESISTOR lOK IZ .125W F TC=0+-100 


24546 


C4 -l/B-TO-l 002-F 


A5R45 


0757-0440 


7 




RESISTOR 7.5K IZ .125W F TC=04~100 


24546 


C4 -1/8-T0-7501-F 


A5R46 


0757-0394 


D 




RESISTOR 51.1 IZ .12SU F TC=0-*— 100 


24546 


C4- 1/B-TO-SlRl F 


A5R47 


0757-0465 


6 




RESISTOR 10 OK IZ .125W F Tf.:=0+-100 


24546 


C4-1/0-TO-1OO3-F 


AeiR4B 


0698-3150 


6 




RESISTOR 2.37K IZ .125U F TC=0-r-100 


24546 


C4- 1/B-T0-2371-F 


A5R49 


0698-3155 


1 




RESISTOR 4.64K IX .125W F TC=0+-100 


24546 


C4 l/0-Tn-4641~F 


A5R5D 


0757-0278 


9 




RESISTOR 1.7BK IX .125W F TC=0+-100 


24546 


C4 •1/8-T0-1781-F 


A5R51 


0757-0394 


0 




RESISTOR 51.1 IX .125M F TC=0>-~in0 


24546 


n4-l/B-T0-5tRt-F 


Af,R52 


0698-3136 


8 


1 


RESISTOR 17.8K IX ,125U F 10=0 • -100 


24546 


C4 •1/8-T:)-17B2-F 


A5R53 


0757-0417 


8 




RESISTOR 562 IZ .125M F TS=0+~1C0 


24546 


C4-1/8-T0-562R-F 


A5R54 


3757-0417 


8 




RESISTOR 562 IZ .125U F TC=0-<-100 


24546 


C4 1/8-T0-562R-F 


A5R55 


0698-0084 


9 




RESISTOR 2.15K IZ .125W F TC=0-»-lflC 


24546 


E.4 1/0-TO-2151-F 


A5R5(!> 


0698-0084 


9 




RESISTOR 2.15K IX .125U F TC=D-»~100 


24546 


C4 l/e-Tn-2151 -F 


A5R57 


0698-3155 


1 




RESISTOR 4.64K IZ .125W F TC=0*-100 


24546 


C4-1 /8-T0-4641-F 


A5R5B 


0757-1 094 


9 




RESISTOR 1.47K IZ .125U F TC=0»-ll)i1 


24546 


C4 1/8-T0-1471-F 


A5R59 


0699-0084 


9 




RESISTOR 2.15K IX .125W F TC=0+-lfl0 


24546 


C4-1/8-T0-2151-F 


ASRfaO 


0698-0084 


9 




RESISTOR 2.15K IX .125U F TC=0-t-100 


24546 


C4-1/0-TO-2151-F 


A5R<tl 


0757-0460 


1 




RESISTOR 61. 9K IZ ,125W F TC=(H-10C 


24546 


C4-1/8-T0-619P-F 


A5Rb2 


0757-0317 


7 


1 


RESISTOR 1.33K IZ .125U F TC=0+-100 


24546 


C4-1/8-T0-1331-F 


A5R<>3 


0698-4433 


0 




RESISTOR 2.26K IX .125W F TC=0+-100 


24546 


C4-1 /e-Ttt-2261-F 


A5R64 


2100-3273 


1 




RESISTOR -TRMR 2K 1 OZ C STDE-AD.T l-TRN 


20480 


21.10-3273 


A5865 


0698-4433 


0 




RESISTOR 2.26K IZ .125W F TC=0+-1C0 


24546 


C4-1/8-T0-2261-F 


ASRbb 


0757-0460 


1 




RESISTOR 61, 9K IZ .125W F TC=0+-100 


24546 


C4-1/8-T0-6192-F 


ASR67 


0757-0419 


0 




RESISTOR 681 IZ .125U F TC=0+-100 


24546 


C4-l/8-T0-6aiR-F 


A5R68 


0757-0439 


4 




RESISTOR 6.81K IZ ,125U F TC=fli-li)0 


24546 


C4 -l/0-TO~6811-F 


A5R69 


0757-0438 


3 




RESISTOR 5.11K IX ,125U F TC=0+-1CO 


24546 


C4-1/B-T0-5111 -F 


A5R70 


0698-3417 


8 




RESISTOR 23. 7K IZ ,5U F TC=l)-»-10 0 


28480 


0698-3417 


ASR71 


0757-0856 


9 




RESISTOR 75K IZ ,5U F TC=fli-100 


28480 




A5R72 


0757-0346 


2 




RESISTOR 10 IZ ,125U F TC=0-» -lDO 


24546 


C4 -1/8-TO-lORn-F 


A5R73 


0757-0346 


2 




RESISTOR 10 IZ ,125U F TC=0+-100 


24546 


C4- 1/0-TO-lOPO-F 


A5R74 


0698-3406 


5 




RESISTOR 1.33K IZ ,5U F TC=flt-100 


28480 


0690-3406 


A5R75 


0757-0439 


4 




RESISTOR 6.81K IZ .125U F TC=0+-100 


24546 


E4 -1/8-T0 -6S11-F 


A5R7b 


0757-0438 


3 




RESISTOR 5.11K IZ .125M F TC=0+-t0O 


24546 


C4 •l/B-TO-5111 "F 


A5R77 


0698-3417 


8 




RESISTOR 23.7K IZ .SW F Tt:=0-t-100 


28480 


0698-341 7 


A5R78 


0757-0856 


9 




RESISTOR 75K IZ .5U F TC=0*-100 


28480 


0757-0056 


A5R79 


0757-0346 


2 




RESISTOR 10 IZ .125W F Tn=C+-100 


24546 


C4 1/8-TO-lOPO-F 


A5RB0 


0757-0346 


2 




RESISTOR 10 IX ,125W F TC-3+-100 


24546 


C4-l/Q-Tn~10Ril-F 


ASRB1 


0698-3406 


5 




RESISTOR 1.33K IX ,5W F TC=0+-l(i0 


28480 


0690-3406 


ASRB2 


0757-0401 


0 




RESISTOR 100 IZ .125U F Tn=0+-10fl 


24546 


C4-1/8-T0-101-F 


A5R83 


0757-0401 


0 




RESISTOR 100 IX .12SU F TC=0+-100 


24546 


C.4-1/8-T0-1 01-F 


A5R84 


0757-0401 


0 




RESISTOR too IZ .125U F TC=I)-*-100 


24546 


C4-1/B-T0-101 -F 


ASRB5 


0757-0401 


0 




RESISTOR too IZ ,125U F TC=0+-100 


24546 


r.4-l/0-TO-lOl-F 


A5R86 


0757-0401 


0 




RESISTOR 100 IZ ,125« F TC=Oi-100 


24546 


C4-1/B-T0-101 F 


A5R87 


0757-0401 


0 




RESISTOR 100 IZ .125W F TO=0+-10C 


24546 


C4- 1/8-TO-tni-F 


ASRBe 


0757-0401 


D 




RESISTOR 100 IZ ,125U F TC=0+-100 


24546 


C4-1/8-TO-101 -F 


A5R89 


0757-0401 


0 




RESISTOR 100 IZ .125U F TO=0-*-100 


24546 


C4-l/8-T0-ini-F 


A5R9D 


0757-0460 


1 




RESISTOR 61. 9K IZ .125W F rC=0+-100 


2 4546 


C4- 1/8-T8-6192-F 


A5R91 


21 00-1759 


4 


1 


RESIETOR-TRMR 2K. 5X UU SIDF.-ADJ l-TRN 


28480 


2100-1759 


A5R92 


0698-8826 


3 


2 


RESISTOR 825K IZ .125W F TC=0+-tOO 


28480 


0698-0826 


A5R93 


0698-8826 


3 




RESISTOR 825!< IX .125U F TC=0+-100 


28480 


0693-8026 


ASR94 


0757-0458 


7 


2 


RESISTOR 51. IK IZ . 1 25W F TC=0+-100 


24546 


C4 -1/8-T0-5112-F 


A5R95 


0757-0458 


7 




RESISTOR 51. IK IX .125W F TO=0i-100 


24546 


r.4-l/0-Tfl-5112-F 



See introduction to this section for ordering information 
^Indicates factory selected value 
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Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


ft5R96 


0757-0401 


R 




RESISTOR 100 U .125U F TC=0+-100 


24546 


C4-1/8-T0-101-F 


A5R97 


07S7-0440 


7 




RESISTOR 7.5K ^X .125U F TC*Ot-100 


24546 


C4--1/8-T0-7501-F 


A5R98 


0757-0442 


9 




RESISTOR lOK IX .125W F TC=0-»-10C 


2.4546 


C4 1/a-TO -in02-F 


A5R99 


0757-0442 


9 




RESISTOR lOK IX .125W F TC=0*-100 


24546 


C4-1/8-T0-1 002-F 


ASRIOO 


2100-3273 


1 




RESISTOR-TRMR 2K lOX C SIDE-ADJ 1-TRN 


28480 


2100-3273 


ASRtOl 


0<>9n-<>360 


6 




RESISTOR lOK .1% .125U F TC=0+-25 


28480 


0698-6360 


A5R102 


0698-63<S0 


6 




RESISTOR lOK .IX ,125W F TC=0+-25 


28480 


0698-6360 


ASR1 03 


0699-0272 


9 


1 


RESISTOR 75K .IX .125U F TC=0+-25 


28480 


0699-0272 


A5R104 


0698-8894 


5 


1 


RESISTOR 291K ,tX .12SU F TC=0+- 25 


28480 


0698-8894 


A5R105 


0698-6620 


I 


1 


RESISTOR 150K .IX .I25U F TC=0+-25 


28480 


0698-6620 


A5R106 


0757-0440 


7 




RESISTOR 7.5K IX .125W F TC=0+-100 


24546 


C4- l/8-Tn-7Sni-F 


A5Rt07 


0757-0209 


2 




RESISTOR 13. 3K IX .125W F TC=0+-100 


19701 


MF4C1/8-T0-1332-F 


A5R108 


21 00-3350 


5 


1 


RESISTOR-TRMR 200 lOX C SIDE-ADJ 1-TRN 


28480 


2100-3350 


A5R109 


0757-0422 


5 


1 


RESISTOR 909 IX .125U F TC=0»-100 


24546 


C4-1/8-T0-909R F 


A5R110 


0698-7242 


5 


1 


RESISTOR 1.78K IX . 05W F TO0+-100 


24546 


C3-1/8-TO-1701-F 


A5R111 


2100-3353 


8 


1 


RF,SISTOR-TRhR 20K lOX C SIDE-ADJ 1-TRN 


28480 


21 00-3353 


A5R112 


0757-0462 


3 


1 


RESISTOR 75l< IX .125W F TC=04-10a 


24546 


C4- 1/9-T0-75O2-F 


ASR113 


2100-3351 


6 


1 


RESISTOR-TRMR 500 lOX 0 SIDE-ADJ 1-TRN 


28480 


2100-3351 


A5R114 


0757-0420 


3 


1 


RESISTOR 750 IX .125U F TC=0+-100 


24546 


C4-1/8-T0-7S1-F 


A5R115 


0698-3157 


3 


p 


RESISTOR 19. 6K IX .125U F TC=0+-in0 


24546 


C4 -1/B-T0-1962-F 


A5R116 


0698-3457 


6 


p 


RESISTOR 316K IX .125W F TC=0'»-10 0 


28488 


0698-3457 


A5R117 


0698-3157 


3 




RESISTOR 19. 6K IX .125U F TC=n+-10n 


24546 


C4-1/B-T0-1962-F 


ASiRna 


0698-3457 


6 




RESISTOR 316K IX .125W F TC=Q+-100 


28480 


06.98-3457 


A5R119 


0698-3151 


7 


1 


RESISTOR 2.87K IX .125W F TCan+-100 


24546 


C4-1/B-TI)-2871-F 


ASTPl 


0360-0535 


0 




TERMINAL TEST POINT PCB- 


ooono 


ORDER BY DESCRIPTION 


A5TP2 


0360-0535 


■a 




TE:RMINAL TEST POINT PCB 


Donoo 


ORDER BY DESCRIPTION 


A5TP3 


0360-0535 


0 




TERMINAL TEST POINT PCD 


ooono 


ORDER BY DESCRIPTION 


A5TP4 


0360-0535 






TERMINAL TEST POINT PCB 


00000 


ORDER BY DESCRIPTION 


A5TP5 


0360-0535 






TERMINAL TEST POINT PCB 


oonno 


ORDER BY DESCRIPTION 


A5TPS 


0360-0535 


B 




TERMINAL TEST POINT PCB 


00000 


ORDER BY DESCRIPTION 


A5TP7 


0360-0535 


0 




TERMINAL TEST POINT PCB 


ooono 


ORDER BY DESCRIPTION 


A5U1 


1826-0417 


6 




IC SWITCH ANLG ROAD 16-DTP-C PKG 


27.114 


LF13333D 


Ai^iua 


1820-2257 


4 


1 


IC BFR CMOS BUS DPVR HEX 


04713 


MC14503BCP 


A5U3 


1826-0092 


3 


1 


IC OP AMP OP DUAL TO-99 PKO 


.28480 


1026-0092 


A5U4 


1826-0458 


s 


1 


IC OP AMP TO-99 PKG 


27014 


LF255H 



See introduction to this section for ordering information 
♦Indicates factory selected value 
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Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A6 


08569-60005 


9 


1 


HIGH VOLTAGE POWER SUPPLY ASSEMBLY 


28480 


08569-60005 


A6C1 


0180-0141 


2 


3 


CAPACITOR-FXD 50UF+75-10% 50VDC AL 


56289 


30D506G050DD2 


A6C2 


0180-0141 


2 




CAPACITOR-FXD 501IF+75-10X 50VDC AL 


56289 


30D506G050DD2 


A6C3 


0180-0141 


2 




CAPACITOR-FXD 50UF+75-10X 50VDC AL 


56289 


30D506GOS0Dri? 


A6C4 


0160-3665 


9 


2 


CAPACITOR-FXD .OIUF +30 20% 500VDC CER 


28480 


0160-3665 


A6C5 


0160-4297 


5 


2 


CAPACITOR-FXD . 022UF +B0-20X lOOVDC CER 


56239 


C 0 23F 1 0 1 H223ZS22-CDH 


A6C6 


0160-4297 


5 




CAPACITOR-FXD . 022UF +B0-20X lOOVDC CER 


56289 


CI)23F1 ntH2237S22-CDH 


A6C7 


0160-4084 


8 


1 


CAPACITOR-FXD . ILIF +-20X 50VDC CER 


23480 


0160-4084 


A6C8 


0170-0040 


9 


1 


CAPACITOR-FXD . 047UF +-10X 200VDC POLYE 


56289 


292P47392 


A6C9 


0160-4051 


9 




CAPACITOR-FXD ,01UF +-20% 4KUDC 


28480 


0168-4051 


A6C10 


0160-4051 


9 




CAPACITOR-FXD .OIUF +-20% 4KVDC 


28480 


0160-4051 


A6C11 


0160-0162 


5 




CAPACITOR-FXD , 022UF +-10% 200VDC POLYE 


28480 


0160-0162 


A6C12 


0160-0684 


6 




CAPACITOR-FXD lOOOPF +-20% 4KVDC 


28480 


0160-0684 


A6C13 


0180-0269 


5 




CAPACITOR-FXD lUF+SO-lOX 150VDC AL 


56289 


30D105G15QBA2 


A6C14 


1 0160-0684 


6 




CAPACITOR-FXD IDOOPF +-20X 4KVDC 


28400 


0160-0684 


A6C15 


! 0160-4051 


9 




CAPACITOR-FXD .OIUF +-20X 4KVDC 


23480 


0160-4051 


A6C16 


0180-0269 


5 




CAPACITOR-FXD 1UF+50-10X 150VDC AL 


56289 


30D1 05G150BA2 


A6Ct7 


0160-3665 


9 




CAPACITOR-FXD .OIUF +80-20% 50CVDC CER 


23400 


0160-3665 


A6C18 


0160-0684 


6 




CAPACITOR-FXD lOODPF +-20% 4KVDC 


28480 


0160-0684 


A6C19 


0160-0684 


6 




CAPACITOR-FXD lOCOPF +-20X 4KVDC 


23480 


0160-0684 


A6C80 


0160-4051 


9 




CAPACITOR-FXD , OIUF +-20% 4KVDC 


28480 


0160-4051 


A6CR1 


1901-0050 


3 




DIODE-SWITCHING BOV 2B0MA 2NS DO-35 


23480 


1901-0050 


A6CR2 


1901-0050 


3 




DIODE-SWITCHING BOV 200MA 2NS DO-35 


28480 


1901-0050 


A6CR3 


1901-0028 


5 


11 


DIODE-PWR RECT 400V 750MA DO-29 


23400 


1901-0028 


A6CR4 


1901-0028 


5 




DIODE-PWR RECT 400V 750MA DO-29 


28480 


1901-0028 


A6CR5 


1901-0028 


5 




DIODE-PWR RECT 400V 750MA DO-29 


28480 


1901-0028 


A6CR6 


1901-0050 


3 




DIODE-SWITCHING 80V 20DMA 2NS DO-35 


284B0 


1901-0050 


A6CR7 


1901-0050 


3 




DIODE-SWITCHING BOV 2B0MA 2NS DO-35 


2.0400 


1901-0050 


A6CRB 


1901-0028 


5 




DIODE-PWR RECT 400V 750MA DO-29 


28480 


1901-0028 


A6CR9 


1901-0028 


5 




DIODE-PWR RECT 400V 750MA DO-29 


28480 


1901-0020 


A6CR1 D 


1901-0028 


5 




DIODE-PWR RECT 400V 750MA DO-29 


28480 


1901-0028 


A6CR11 


1901-0028 


5 




DIODE-PWR RECT 400V 750MA DO-29 


23480 


1901-0020 


A6CR12 


1901-0028 


5 




DIODE-PWR RECT 40DV 750MA DO-29 


28 480 


19.01-0 028 


A6CR13 


1901-0028 


5 




DIODE-PUR RECT 400V 750MA DO-29 


28430 


1901-0023 


A6CR14 


1901-0028 


5 




DIODE-PWR RECT 40 OV 750MA DO-29 


23480 


1901-0028 


A6CR15 


1901-0028 


5 




DIODE-PWR RECT 400V 750MA DO-29 


23480 


1901-0023 


A6F1 


2110-0001 


8 


1 


FUSE 1A 250V NTD 1.25X.25 IJL 


75915 


312001 


AtbJl 








NOT ASSIGNED 






A6J2 


1251-4682 


6 


1 


CONNECTOR 3-PIN M POST TYPE 


28430 


1251-4682 


A6J3 


1251-4316 


3 


1 


CONNECTOR 7-PIN H POST TYPE 


28400 


1251-4316 


A6L1 


9140-0171 


3 




INDUCTOR RF-CH-hLD 40UH 10% .296DX.968LG 


20480 


9140-0171 


A6L2 


9140-0171 


3 




INDUCTOR RF-CH-MLD 40UH 10% . 296DX , 968LG 


23480 


9140-0171 


A6L3 


9140-0129 


1 




INDUCTOR RF-CH-MLD 228UH 5% .166DX.385LG 


28480 


9140-0129 


A6MP1 


08569-00006 


4 




HEAT SINK-HIGH VOLTAGE 


2843 0 


03569-00006 


A6Q1 


1854-0518 


7 




TRANSISTOR NPN 2N5B77 SI TO-3 PD=150W 


04713 


2N5077 


A6Q2 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360MW 


23480 


1854-0404 


A6Q3 


1854-0361 


8 




TRANSISTOR NPN 2N4239 SI TO- 5 PD=6W 


04713 


2N4239 


A6R1 


0757-0279 


0 




RESISTOR 3.16K 1% .125U F TC=0+-100 


24546 


C4 •■1/8-T0-3161-F 


A6R2 


0698-0084 


9 




RESISTOR 2.15K 1% .125W F TC=0+-100 


245 46 


C4 1/B-T0-2151-F 


A6R3 


0757-0139 


1 




RESISTOR 1.1M 1% .5W F TC=fl+-lQ0 


23480 


0757-0139 


A6R4 


2100-3061 


5 




RESISTOR-TRMR 500K 10% C SIDE-ADJ 17-T3N 


02111 


43P504 


A6R5 


0757-0465 


6 




RESISTOR inOK 1% .125U F TC=0+-100 


24546 


C4-l/a-TO~1003-F 


A6R6 


0757-0465 


6 




RESISTOR 100K 1% .125U F TC=0+-100 


24546 


C4 •••1/8-TO-1003-F 




0683-2265 


1 




RESISTOR 22M 5% , 25W FC TC=-900/+120n 


01121 


CB2265 


A6R8 


0757-0401 


□ 


1 


RESISTOR ion 1% .125M F TC=0+-100 


2A546 


C4-i/rj-T0-ini -F 


A6R? 


0698-3162 


0 




RESISTOR 46, 4K 1% .125U F TC=0+-10n 


24546 


C4-1/B-T0 4642-F 


A6R 1 0 


0698-3404 


3 




RESISTOR 383 1% ,5W F TC='0+~10 0 


28480 


0698-3404 


A«>R11 


0757-0280 


3 


■1 


RESISTOR IK 1% .125W F TC=0+-100 


24546 


C4 -l/a-TO-lOOl-F 


A&R12 


0698-8737 


5 




RESISTOR lOOK 5% .25W CC TC=-400/^800 


28430 


0698-8737 


A6R13 


0699-0751 


9 




RESISTOR 5.6K 5% .25W CC TC=-400/'+70 0 


23480 


0699-0751 


A6R14 


0699-0167 


1 




RESISTOR 20M 5% IW C TC=0+-250 


20480 


0699-0167 


A6R1S 


0687-3941 


0 


2 


RESISTOR 390K 10% ,5W CC TC=Q+882 


01121 


EB3941 


A6Rt6 


0699-0743 


9 


8 


RESISTOR 680 5% . 25W CC TC=-400/+600 


28480 


0699-0743 


A6R17 


0698-3159 


5 


1 


RESISTOR 26. IK 1% . 125W F TC=0+-100 


24546 


C4 -1/8-T0-2612-F 


A6R18 


2100-3054 


6 


1 


RESXSTOR-TRMR 50K 10% C STDE-ADJ 17-TRN 


02111 


4.3P503 


A&R19 


0699-0743 


9 




RESISTOR 680 5% .25U CC TC=-400/+600 


23480 


0699-0743 


A6R20 


0699-0743 


9 




RESISTOR 680 5% .25W CC TC=-400/+600 


2B480 


0699-0743 


A<SR21 


0683-1065 


7 


? 


RESISTOR lOM 5% .25W CC TC=-900/+l 1 00 


01121 


CB1065 


A6R22 


0699-0743 


9 




RESISTOR 680 5% . 25W CC TC=-400/+600 


20400 


0699-0743 


A6R23 


0698-8768 


2 


1 


RESISTOR 100 5% ,25M CC TC=-400/+500 


23480 


0698-8763 


A6R24 


0683-1005 


5 


2 


RESISTOR 10 5% .25U FC TC=-400/+500 


01 121 


CBl 005 


AAR25 


0687-3941 


0 




RESISTOR 390K 10% ,5W CC TC=0+882 


01 121 


EB3941 
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Table 6<3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


C 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A6R36 


D<»99-n743 


9 




RESIfiTOR 680 5X . 25W CC TC=-4 0 0/+60 0 


28480 


0699-0743 


A6R27 


0757-0465 


6 




RESISTOR lOOK IX .125U F TC=0+-100 


24546 


C4--1/8-T0-1003-F 


A6R28 


0699-0171 


7 


1 


RESISTOR 6.5M 5% IW C TC=0+— 250 


28400 


0699-0171 


A<>R29 


2100-3359 


4 


1 


RESISTOR-TRMR 2M 20% C SIDE-ADJ 1-TRN 


28480 


2100-3359 


A6R30 


0699-0519 


7 


1 


RESISTOR 12M 5% IW C TC=0+— 250 


28480 


0699-0519 


A6R31 


0699-0743 


9 




RESISTOR 680 5% . 25U CC TC---4fl 0/^60 0 


28480 


0699-0743 


A6R32 


0699-0743 


9 




RESISTOR 680 5X . 25U) CC TC=-400/+600 


28400 


0699-0743 


A6R33 


0683-1065 


7 




RESISTOR lOM 5X . 25W CC TC=-900/+l 1 00 


01121 


cm 065 


A6R34 


0699-0743 


9 




RESIBTOR 680 5X . 25U CC TC=-400/+600 


28480 


0699-0743 


A6R35 


0683-1005 


5 




RESISTOR 10 5X ,25U FC TC=-400/+50C 


01121 


CE1005 


A6TP1 








NOT ASSIGNED 






A6TP2 


0360-0535 


0 


5 


TERMINAL TEST POINT PCS 


0000(1 


ORDER BY DESCRIPTION 


A6TP3 


0360-0535 


0 




TERMINAL TEST POINT PCB 


ODD 0 0 


ORDER BY DESCRIPTION 


A6TP4 


0360-0535 


0 




TERMINAL TEST POINT PCB 


00000 


ORDER BY DESCRIPTION 


A6TP5 


0360-0535 


0 




TERMINAL TEST POINT PCD 


900 90 


ORDER BY DESCRIPTION 


A&TP6 


0360-0535 


0 




TERMINAL TF.ST POINT PCB 


0000.0 


ORDER BY DESCRIPTION 


A6IJ1 


1826-0167 


3 


1 


IC OP AMP PRGMBL TQ-'/9 PKG 


31.585 


CA3094AT 


A6VR1 


1902-0041 


4 


1 


DIODE- 7NR 5.11V 5X DO -35 PD=.4W 


28480 


1902-0041 


A6VR2 


1902-3393 


5 


1 


DIODE-ZNR 75V 5X DQ-7 PD=.4W TC=-e.077X 


28480 


1902-3393 


A&UR3 


2140-0018 


0 


2 


LAMP-GLOW A9A CT 90VDC 700UA T 2-BUI..B 


00471 


A9A-CT 


A6UR4 


2140-0018 


0 




LAMP-GLOW A9A-CT 9(IVDC 70 01IA T-2-BULB 


0 0 471 


A7A-CT 


A6VR5 


1902-3394 


6 


1 


DI0DF-2NR 75V 2X DO-7 PD=.4W TC=■^.077X 


2R480 


1902-3394 


A&UR6 


1902-0175 


5 


1 


DIODE-ZNR lOOV 5X PD=1U IR=5UA 


28480 


1902-0175 


A(bVR7 


1902-0668 


1 


1 


DIODE-ZNR 200V 5X CO-15 PD=1W TC=*-.088X 


2848 0 


1902-0668 


A^UR8 


1902-0197 


1 


1 


DIODE-ZNR 82V 5X PD=tU IR=5UA 


28480 


1902-0197 








1 


A6 MISCELLANEOUS PARTS 








1200-0043 


8 


1 


INSULATOR-XSTR ALUMINUM 


28480 


1200-0043 




1200-0081 


4 


2 


INSIJLATOR-FLG-BSI-IG NTLON 


2848 0 


1200-0081 




1200-0173 


5 


1 


INSULATOR-XSTR DAP-GL 


28480 


1200-0173 




1205-0095 


0 


1 


HEAT SINK SGL Tn-5/T0-39-CS 


30161 


3225B 




1251-0600 


0 


5 


CONNECTOR-SGL CUNT PIN 1 , 1 4 -MM-BSC-5Z SQ 


20400 


1251-0600 




1480-0073 


6 


2 


PIN-ROLL .062 -IN- DIA .25 -IN -LG BE-CU 


28480 


1 480-0073 




2110-0269 


0 


2 


FUSEHOLDER-CLIP TYPE . 25D -FUSE 


28480 


2110-0267 




2200-0111 


2 


2 


SCREW-MACH 4- 40 .5-IN-l.G PAN-HD -POZI 


00000 


ORDER BY DESCRIPTION 




2260-0009 


3 


2 


NUT-HEX-U/LKWR 4-40-THD ,094-IN-THK 


00 000 


ORDER BY DESCRIPTION 




2510-0299 


4 


1 


SCREW-MACH 0-32 1.25-IN-LG PAN-HO-SLT 


00000 


ORDER BY DESCRIPTION 




2580-0012 


6 


1 


NUT-HEX-DBL-CHAM B-32-THD ,125-IN-THK 


0 G 0 0 0 


ORDER BY DESCRIPTION 




4040-0754 


1 


2 


EXT8-PC BD BLU POLYC , 062- BD-T HKNS 


28480 


4040-0754 




6040-0454 


0 




THERMAL COMPOUND 


2848 0 


6040 0454 




00569-00010 


9 


1 


COVER -HIGH VOLTAGE 


23480 


08569-00010 




08569-60080 


0 




TRANSFORMER ASSEMBLY-HIGH VOLTAGE 


20480 


08569-60080 



See introduction to this section for ordering information 
*Indicates factory selected value 
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Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A7 


08569-60049 


1 


1 


INPIIT/OUTPUT AGBEMBl-Y 


2R4R0 


08569-60049 




0160-2150 


5 


1 


CAPACITOR~FX» 33PF +-57. 30 0yi>C MICA 


20480 


0160-2150 




0160-4084 


8 


11 


CAPACITDR-FXD .IIJF +-2DZ 50VDC CER 


28480 


0160-4084 




0160-4084 


8 




CAPACITOR-FXD . IIIF +--20% 50VI)C CFR 


28480 


0160 -4004 




0160-4084 


8 




CAPACITOR-FXD ,1UF +-20Z 50yi)C CER 


28480 


0160-4084 




0160-4084 


8 




CAPACIT8R-FXI) .lUF +-20X 50UDC CFR 


28480 


0160-4004 


A7C6 


0160-4004 


8 




CAPACITOR-FXD ,1UF +-20X 50VDC CER 


28480 


0160-4004 


A7C7 


0160-4084 


8 




CAPACITOR-FXD .lUF +-20X SOUDC CFR 


28480 


0160-4084 


A7C8 


0160-4084 


8 




CAPACITOR-FXD . lUF +-20X SOVDC CER 


2R480 


0160-4084 


A7CV 


0160-4084 


8 




CAPACITOR-FXD .lUF +-20X 50UDC CFR 


28480 


0160-4084 


A7C10 


0160-4084 


8 




CAPACITOR-FXD .IIJF +-20X 50VDC CER 


28480 


0160-4084 


A7C11 


0160-4084 


8 




CAPACITOR-FXD .lUF +-20X SOVDC CER 


28480 


0160-4084 


A7C12 


0160-4084 


8 




CAPACITOR-FXD , lUF +-20X 50VDC CER 


2B480 


0160-4084 


A7CR1- 














A7CR25 


1901-0025 


2 


25 


DIQDE-GFN PRP 100V 2C0MA DO-7 


28480 


1901-0025 


A7CR26 


1701-0539 


3 


1 


DIODE-SM SIG SCHOTT KY 


28480 


1901-0539 


A7E1 


1258-0124 


7 


4 


PIN-PROGRAMING DUMPER .30 CONTACT 


91506 


8136-475G1 


A7E2 


12S8-0124 


7 




PIN-PROGRAMING DUMPER .30 CONTACT 


91506 


8136-475G1 


A7E3 


1258-0124 


7 




PIN-PROGRAMING DUMPER ,30 CONTACT 


91506 


0136-475G1 


A7E4 


1258-0124 


7 




PIN-PROGRAMING DUMPER .30 CONTACT 


91506 


8136-475G1 


A7J1 


1200-0507 


9 


2 


SOCKET-IC 16-CONT DIP-StDP 


20480 


1200-0507 


A7J2 


1200-0507 


9 




SOCKET-IC 16-CONT DTP-SLDR 


28480 


1200-0507 


A7H- 














A7L5 


9100-2276 


9 


5 


INDUCTOR RF-CH-MLD IflOlIH lOX .105DX.26LG 


28480 


9100-2276 


A7qt 


1854-0477 


7 


3 


TRANSISTOR NPN 2N2222A SI TO-18 PD=500MU 


04713 


PNPPP2A 


A7U2 


1854-0477 


7 




TRANSISTOR NPN 2N2222A SI TQ-18 PD=500MW 


04713 


2N2222A 


A7Q3 


1854-0477 


7 




TRANSISTOR NPN 2N2222A SI TO-18 PD=500MW 


04713 


2N2.222A 


A7Q4 


1853-0281 


9 


1 


TRANSISTOR PNP 2N2907A SI TO-18 PD=-40 0MU 


04713 


2N2907A 


A7QS 


1853-0451 


5 


1 


TRANSISTOR PNP 2N3799 SI TO-18 PD=360MW 


0 1 295 


2N3799 


A7R1 


0698-7205 


0 


2 


RESISTOR 51.1 IX , 05U F TC=n+-100 


24546 


C3-1/8-T0-51R1-F 


A7R2 


0698-7252 


7 


1 


RESISTOR 4.64K 1% , 05U F TC=0+-1CO 


24546 


C3-l/a-Tfl-4641 -F 


A7R3 


0698-7188 


8 


1 


RESISTOR 10 IX .05U F TC=B+-100 


24546 


C3 1/8-TO-lOR-F 


A7R4 


0698-7205 


0 




RESISTOR 51.1 IX , 05U F Tr.=0+-100 


24546 


C3-l/0-TO-SlR1-F 


A7R5 


0698-7233 


4 


1 


RESISTOR 75!) IX . 05U F TC=i) + -10 0 


24546 


C3 ■•1/B~T0-750R-F 


A7R6 


0698-7284 


5 


5 


RESISTOR lOOK IX .05U F TO0+-100 


2.4546 


C3 - l/8-Tf,-inn3 -F 


A7R7 


0698-7272 


1 


1 


RESISTOR 31. 6K IX . 35U F rC=n+-100 


24546 


C3 -1/B-T0-3162-F 


A7R8 


0698-0084 


9 


1 


RESISTOR 2.15K IX .125W F TC=0+-100 


24546 


C4- 1/9-T0-2151 -F 


A7R9 


0698-3458 


7 


2 


RESISTOR 348K IX .125U F rC=0* 100 


2R4B0 


0698-3458 


A7R10 


0757-0461 


2 


2 


RESISTOR 68. IK IX ,125U F TC=0+-100 


24546 


C4- 1/8-T0-6812-F 


A7R11 


0698-3451 


□ 


1 


RESISTOR 133K IX , 125U F TC=0+-100 


24546 


C4 ■1/8-T0-1333-F 


A7R12 


0698-3157 


3 


13 


RESISTOR 19, 6K IX ,125ul F TC=0 + -1CC 


24546 


C4- 1/8-TO -1962-F 


A7R13 


0698-3157 


3 




RESISTOR 19. 6K IX .125U F TC=0+-ti)a 


24546 


C4 1/8-T0-1962-F 


A7R14 


0698-3157 


3 




RESISTOR 19. 6K IX ,125U F TC=0+~100 


24546 


C4 -1/0-TO-1962 -F 


A7R15 


0698-3157 


3 




RESISTOR 19. 6K IX .125U F TC=0+-1I)0 


24546 


C4 -1/8-T0-1962-F 


A7R16 


0698-3458 


7 




RESISTOR 34BK IX .125U F TC=0+-in0 


28480 


0698-3458 


A7R17 


0698-7280 


1 


3 


RESISTOR 68. IK IX , 05U F TC=0+-100 


24546 


C3-1/8-T0-6812-F 


A7R18 


0698-7280 


1 




RESISTOR 68. IK 1% , OSU F TC=0+-10fl 


24546 


C3 l/'0-TO-6812,-F 


A7R19 


0698-7270 


9 


1 


RESISTOR 26. IK IX . 05U F TC=D+ -li)0 


24546 


C3 1/B-T0-2612-F 


A7R20 


0698-7253 


a 


1 


RESISTOR S.llK IX . 05U F TC=0+-10C 


24546 


C3-t/8-T0-5111-F 


A7R21 


0757-0464 


5 


4 


RESISTOR 90. 9K IX .125U F TC=!)+-10a 


24546 


C4 l/8-Tn-9092.-F 


A7R22 


0698-3260 


9 


1 


RESISTOR 464K 1% .125U F TO0+-100 


28480 


0698-3260 


A7R23 


0757-0461 


2 




RESISTOR 68. IK IX .125U F TC=n+-li)0 


24546 


C4 -1/8-T0-6B12-F 


A7R24 


0698-3154 


0 


8 


RESISTOR 4.22K IX .125W F TC=0+-100 


24546 


C4- l/8-Tn-42?l-F 


A7R25 


0698-3154 


0 




RESISTOR 4.22K IX ,125U F TC=D+-100 


24546 


C4 -1/8-T0-4221-F 


A7R26 


0690-3154 


0 




RESISTOR 4.22K U .12514 F TC=0+-100 


24546 


C4-1/8-T0-4221-F 


A7R27 


0698-3154 


0 




RESISTOR 4.22K IX ,125U F TC=IH-100 


24546 


C4 •1/8-T0-4221-F 


A7R28 


0698-3154 


0 




RESISTOR 4.22K IX ,12514 F TC=0 + -lCfl 


24546 


C4- l/0-Tn~422.1 -F 


A7R29 


0698-7280 


1 




RESISTOR 68, IK IX .1)514 F TC=0+-100 


24546 


C3 1/B-TO-6012-F 


A7R30 


0698-7284 


5 




RESISTOR 10 OK IX .0514 F TC=0+-10a 


24546 


C3- 1/B-Tn--10 03-F 


A7R31 


0757-0442 


9 


2 


RESISTOR lOK IX ,12514 F TC=0+-100 


24546 


C4 1/B-TO--1002 -F 


A7R32 


0698-7267 


4 


7 


RESISTOR 19, 6K IX .05(4 F TC=0+-100 


24546 


r3-1/B-T0 -1962- F 


A7Kv^J 


0698-3157 


3 




RESISTOR 19. 6K IX .125U F TC=0«-li)a 


24546 


C4 ■l/8-T0-1962-F 


A7R34 


0698-3157 


3 




RESISTOR 19. 6K IX .125U F TC=0+-1C0 


24546 


C4- 1/8-T0-1962-F 


A7R35 


0698-7267 


4 




RESISTOR 19. 6K IX . 05W F TC=0+-li)!) 


24546 


C3 l/8-Tn-1962-F 


A7R36 


0698-7267 


4 




RESISTOR 19, 6K IX .0514 F TC=0+-10C 


24546 


C3-1 /8-T0-1962-F 


A7R37 


0698-3157 


3 




RESISTOR 19. 6K 1% .12514 F TC=3+-10fl 


24546 


C4 •1/8-T0-1962-F 


A7R38 


0698-7267 


4 




RESISTOR 19. 6K IX .0514 F TC=0+-100 


24546 


C3-1/B-T0-1962-F 


A7R39 


0698-3157 


3 




RESISTOR 19. 6K IX .ir.:5W F TC=0+-10!) 


2 4546 


C4 1/B-T0-1962-F 


A7R40 


0698-7267 


4 




RESISTOR 19. 6K IX ,0514 F Tr,=0 + -100 


24546 


C3-1/0-TO- 1962-F 


A7R41 


0698-7267 


4 




RESISTOR 19.6K IX , 05U F TC=0+-infl 


24546 


C3 -1/8- TO -1962-F 


A7R42 


0757-0439 


H 




RESISTOR 6.81K IX .12514 F TC=0 + -1D0 


24546 


C4-1/B-T3-6B1 1-F 


A7R43 


0757-0439 


n 




RESISTOR 6.B1K IX .12514 F TC=0+-10C 


24546 


C4-l/0-Tn-6Rl 1 -F 


A7R44 


0757-0439 






RESISTOR 6. OIK IX . 125U F TC=n*-10i) 


24546 


C4 -1/8-T0-6811-F 


A7R45 


0757-0439 


II 


■ 


RESISTOR 6.81K 17. .12514 F TC=0+~100 


24546 


C4" l/8-Tn-6Bll~F 



See introduction to this section for ordering information 
♦Indicates factory selected value 











Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A7R-^6 


0698-3154 


Bl 




RtrSISTOR 4.22K IZ .125U F TC=0t-in0 


24546 


C4-1/B-T0-4221-F 


A7R47 


0698-3154 


0 




RESISTOR 4.22K IX .125U F TC=0+-t00 


24546 


C4 -1/8-T0-4221-F 


A7R4B 


0698-3154 


El 




RESISTOR 4.22K IX .125U F TC=0<-100 


24546 


C4 1/B-T0-4221-F 


A7R49 


0757-0464 


5 




RESISTOR 90.7K IX ,125U F TC=0*-lflO 


24546 


C4 1/8-10-9092 -F 


A7R50 


0698-7288 


9 


3 


RESISTOR 147K IX . 05W F TC-0*-100 


24546 


C3 -1/8-T0-1473 F 


A7R51 


0690-3449 


6 


4 


RESISTOR 28. 7K IX .125U F TC=0t“100 


245 46 


C4 1/8-TC-2872-F 


A7RS2 


0698--72B5 


6 


P 


RESISTOR 11 OK IX . 05W F TC=0*~100 


2 4546 


C3 ■1/B-T0-It03-F 


A7R53 


0698-7208 


9 




RESISTOR 147K IX . 05U F Tr=0 + -l(lC 


24546 


C3 -1/8 -T0-1473 -F 


A7R54 


0757-0464 


5 




RESTSTOR 90. 9K IX .125U F TC=0-t-100 


24546 


C4 • 1/8-T0-9092-F 


A7R55 


0698-3449 


6 




RESISTOR 28. 7K IX .125U F TC=0+-1(10 


24546 


C4- 1/8-Tfl -2872-F 


A7R56 


0757-0466 


7 


1 


RESISTOR IlOK IX .125U F TC=0<-100 


24546 


C4 -l/8-Tn~1133-F 


A7R57 


0698-7288 


9 




RESISTOR 147K IX .05U F Tr,=0+-in0 


24546 


C3 t/a-TO- 1473-F 


A7R58 


0757-0464 


5 




RESISTOR 90. 9K IX .125W F TC=fl>-100 


24546 


C4-l/8-T0-91)92-F 


A7R59 


0698-3449 


6 




RESISTOR 28. 7K IX .125U F TO0+-100 


24546 


C4-1/B-T0-2872-F 


A7R(H0 


0698-7285 


6 




RESTSTOR 11 OK IX . 05U F Tr,= 0-t -100 


24546 


C3 •1/B-T0-1103 F 


A7R61 


0690-3157 


3 




RESISTOR 19. 6K IX .125W F TC=0+~100 


24546 


C4 1 /8-T0-1962-F 


A7R<.2 


0690-3157 


3 




RESISTOR 19. 6K 1% ,125U F TC=0+-10.1 


24546 


C4 -1/8-T.0-1962-F 


A7R63 


0698-3157 


3 




RESISTOR 19, 6K IX .125U F TC=0i-100 


.24546 


C4-1/8-T0-1962-F 


A7Rfc4 


0698-3157 


3 




RESISTOR 19. 6K IX .125W F Tn=0^-10n 


24546 


C4-1/8-T0-1962-F 


A7Ri5 


0690-7267 


4 




RESISTOR 19, 6K IX ,05U F TC=0+-100 


24546 


C3 1 /8-Tfl -1962-F 


A7R66 


0698-3157 


3 




RESISTOR 19. 6K IX .125U F TC=D»-10n 


24546 


C4-l/a-Tn-1962- F 


A7R67 


0698-3444 


1 


1 


RESISTOR 316 IX .125W F TC=0+-10C 


24546 


C4 1/8-TO -316R-F 


A7RfcB 


0757-0465 


6 


3 


RESTSTOR 100K IX .125U F TC=tM-100 


24546 


C4 -1/8-T8-1003-F 


A7R69 


0698-7284 


5 




RESISTOR lOOK IX . 05U F Tr=0+-100 


24546 


C3-1/8-T0-1D03-F 


A7H70 


0698-7284 


5 




RESISTOR tOOK IX . I)5W F rc=0« -100 


24546 


C3-l/8~Tn-1003-F 


A7R71 


0757-0465 


6 




RESISTOR lOOK IX .125U F Tf;=0+- 100 


24546 


C4- 1 /8-TO- lCr.3-F 


A7R72 


0698-7284 


S 




RESISTOR lOOK IX . 05U F TC-Oi-lOO 


24546 


C3 1/8-T0-1003-F 


A7R73 


0698-3449 


6 




RESISTOR 28. 7K IX .125W F TC=0i-100 


24546 


C4-t/e-TC- 2872-F 


A7R74 


0757-0442 


9 




RESISTOR lOK IX .125U F TC^Ot-lOO 


24546 


C4 1/8-TO -1002 "F 


A7R75 


0757-0465 


6 




RESISTOR IflOK IX ,125U F Tr=0+-100 


24546 


C4-1/8-TC-1003-F 


A7TP1- 














A7TP4 


0360-0077 


5 


4 


TERMINAL-STUD SGL-TUP SWCrPM-MTO 


28401) 


0360-0077 


A7U1 


1020-1550 


8 


t 


IS GATE CMOS OR QUAD 2-INP 


3I..S85 


CD4071BF 


A7U2 


1820-2257 


4 


?. 


IC BFR CMOS BUG DRVR HEX 


0471,3 


MC14503BCP 


A7I.)3 


1820-1447 


2 


P 


IS TTL IS 16-BIT STAT RAM 45-NS 3-G 


31295 


SN74I.S670N 


A7U4 


1820-1447 


2 




IC TTL LS 16-BIT STAT RAM 45-NS 3 S 


01295 


SN74LS670N 


A7U5 


1820-1197 


9 


P 


IC GATE TTL LS NAND QUAD 2-INP 


01255 


SN74LSOON 


A7U6 


1820-1199 


1 


1 


IC INV TTL LS HEX 1-INP 


01295 


SN74LS04N 


A7U7 


1820-1216 


3 


3 


TC DCDR TTL LS 3-TC-B-LINE 3-INP 


012.95 


BN74LS130N 


A7LI8 


1820-1491 


6 


9 


IC BFR TTL LS NON-INV HEX 1~INP 


0 1 2.95 


SN74LS367AN 


A7U9 


1010-0507 


2 


7 


NETWORK-RES O-S1P33.0K OHM X 7 


11236 


750 -81-R33K 


A7U10 


1820-1907 


9 


1 


IC GATE CMOS EXCL-NOR QUAD 2-INP 


04713 


MC14077BCL 


A7U1 1 


101 0-0446 


8 


2 


NETWORK-RES 8-SIP1.5K OHM X 7 


11236 


750 81-1 .5K 


A7U12 


1820-1491 


6 




IC BFR TTL LS NON-INV HEX 1-INP 


0 1 2.95 


SN74LS367AN 


A7IJ13 


181 0-0507 


2 




NETWORK-RES O-SIP33.0K OHM X 7 


11236 


750 81-R33K 


A7U14 


1820-1491 


6 




IC BFR TTL LS NON-INV HEX 1-INP 


01295 


SN74LS367AN 


A7U13 


101 0-0446 


8 




NETWORK-RES 8-SIP1.5K OHM X 7 


1 1 236 


750 81-1 .5K 


A7U16 


1020-1491 


6 




IC BFR TTL LS NON-INV HEX 1-INP 


0 1 2.95 


SN74I. S367AN 


A7U17 


181 0-0507 


2 




NETWORK-RES 8-SIP33.0K OHM X 7 


1 1 236 


750 R1-R33K 


A7U18 


1820-1491 


6 




IC BFR TTL LS NON-INV HEX 1-INP 


i) 1 295 


SN74I. S367AN 


A7U19 


1010-0507 


2 




NETWORK-RES 8-SIP33.3K OHM X 7 


11236 


750 R1-R33K 


A7U20 


1820-1491 


6 




IC BFR TTL LS NON-INV HEX 1-INP 


01295 


SN74I.S367AN 


A7U2t 


1810-0206 


8 


3 


NETWORK- RES 8-SIPlD.OK OHM X 7 


01121 


200A103 


A7U22 


1820-1917 


1 


P 


IC BFR TTL LS LINE DRVR OCTL 


01295 


SN74LS240N 


A7IJ23 


1010-0206 


8 




NETWORK-RES 8 SIP10.9K OUH X 7 


.01121 


2IIOA103 


A7U24 


1820-1917 


1 




IC BFR TTL LS LINE DRVR OCTL 


01295 


SN74LS240N 


A7I.)25 


181 0-0204 


6 


1 


NETWriRK-RFS O-SIPI.OK OHM X 7 


01121 


2D8A102 


A7U26 


1820-1491 


6 




IC BFR TIL LS NON-INV HEX 1-INP 


01295 


SN74LS367AN 


A7U27 


101 0-0507 


P 




NETWCIRK-RES O-SIP33.0K OHM X 7 


11236 


750- 81-R33K 


A7U28 


1820-1491 


6 




IC BFR TTL LS NON-INV HFX 1-INP 


0 1 2.95 


SN74LS367AN 


A7U29 


101 0-0507 


P. 




NETWORK-RES 0-S1P33.9K OHM X 7 


1 1 236 


75.0 R1-R33K 


A7U30 


1020-1491 


6 




IC BFR TTL LS NON-INV HFX t-INP 


0 1 295 


SN74I.S367AN 


A7U31 


1820-2549 


7 


1 


IC-8291A P HPIB 


28 480 


1820-2549 


A7U32 


182.0-2483 


8 


1 


IC RCVR TTL LS BUS OCTI. 


01295 


SN75161N 


A7U33 


1820-2257 


4 




TC BFR CMOS BUS DRVR HEX 


04713 


MC14503BCP 


A7U34 


1020-1216 


3 




IC DCDR TTL LS 3 •T0-8-LINE 3-INP 


012.95 


SN74LS138N 


A7U35 


1820-1216 


3 




IC DCDR TTL LG 3-TO 8-LTNF 3-INP 


01295 


SN74LS138N 


A7U3I!> 


1820-1729 


3 


1 


IC 1. CH TTL LS COM CLEAR 8-BIT 


0 1 295 


SN74LB259N 


A7U37 


1010-0507 


?. 




NETWORK-RES 8 SIP33.nK OHM X 7 


11236 


750 ■ 81-R33K 


A7U38 


1810-0206 


0 




NETWORK -RFS 8 -SIP 10. OK OHM X 7 


01121 


208A103 


A71I39 


1820-2485 


0 


1 


IC RCVR TTL I..S BUS OCTL 


01295 


GN751 60N 


A7U40 


1820-1197 


9 




IC GATE TT1,. LS NAND QUAD 2- INP 
A7 MISCELLANEOUS PARTS 


01295 


SN74LS0flN 




0380-0336 


1 


1 


SPACER-PC GUIDE FOR 1.312“ CD SPCG 


0 n I) 0 0 


ORDER BY DESCRIPTION 




1 480-0073 


6 


2 


PIN-ROLL .062--IN-DIA .25 -IN -LG BE-CU 


2.8480 


1480-0073 




4040- 0755 


2 


p 


EXTR-PC BD Vin POLYC .062 BD-THKNB 


20400 


4040-0755 




6960-0016 


0 


1 


PLUG-HOLE TR-HD FOR ,125-D-HOLE NYI 


28480 


6960-0016 



See introduction to this section for ordering information 
*Indicates factory selected value 



6-21 













Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


"1 

Mfr Part Number 


A8 


D0569-60D58 


2 


1 


MICROPRCCESnOR AS8EHBLY 


28480 


08569-60058 


A8C1 


0180-0229 


7 


2 


CAPACITOR-FXD 33UF+-102 lOVUC TA 


56289 


1500336X901 (IBP 


A8C3 


0100-0197 


8 


1 


CAPACITOR-FXD 2.2UF+-10X 20VCC TA 


56289 


150DP25X9020A2 


A8C4 


0160-4084 


8 


15 


CAPACITOR-FXD ,1UF +-20X 5QVDC CER 


20480 


0160-4084 


A8C5 


0160-4084 


8 




CAPACITOR-FXD .UIF -t-23X 50VDC CER 


2848 0 


0160-4084 


A9C6 


0160-4084 


8 




CAPACITOR-FXD .lUF +-20Z 50UDC CER 


28480 


0160 -4084 


A8C7 


0160-4084 


8 




CAPACITOR-FXD .lUF +-20Z 50VDC CER 


28480 


0160-4084 


ABC8 


0160-4084 


8 




CAPACITOR-FXD .UIF +-2CX 50VDC CER 


20400 


0160 -4084 


A8C9 


0160-4084 


8 




CAPACITOR-FXD .1HF -*—201: 50UDC CER 


28480 


0160-4084 


A8C10 


0160-4084 


a 




CAPACITOR-FXD .lUF +-20X 50UDC CER 


28480 


0160-4004 


ABCl 1 


0160-4084 


8 




CAPACITOR-FXD .UIF +-20X 50VDC CER 


28480 


0160-4084 


A9C12 


0160-4084 


a 




CAPACITOR-FXD .UIF +-20X 50UDC CER 


28480 


0160-4004 


A8C13 


0160-4084 


8 




CAPACITOR-FXD .lUF +-20X 50VDC CER 


28480 


0160-4084 


AQC14 


0160-4084 


a 




CAPACITOR-FXD .UIF +-20X 50UDC CER 


28400 


0160-4084 


A8Ct5 


0160-4384 


8 




CAPACITOR-FXD .lUF +-Z9X 50VDC CER 


28480 


0160-4084 


A9C16 


0160-4084 


8 




CAPACITOR-FXD , IIJF +-20X 50UDC CER 


28480 


0160-4084 


ABC 17 


0160-4084 


8 




CAPACITOR-FXD .lUF ■4-20X 50VDC CER 


28480 


0160-4084 


A8C18 


0160-4084 


8 




CAPACITOR-FXD . lUF +-20X 50UDC CER 


28480 


0160-4004 


A8C19 


01B0-D229 


7 




CAPACITOR-FXD 33UF+-10X lOVDC TA 


56289 


150D336X901 0B2 


A8CR1 


1901-0050 


3 


1 


DIODE-SWITCHING 80V 200MA 2NS DO-35 


28480 


1901-0050 


A8E1 


1258-0177 


D 


1 


JUMPER -PROGRAHMABLE (MALE) 


28480 


1258-0177 


A9J1 


1200-0812 


9 


1 


SOCKET-DIP 16 CONTACT 


2048 0 


1?. 0 0-0812 


A8MP2 


4040-0747 


2 


1 


EXTRACTOR-PC BOARD (GRAY) 


284B0 


4040-0747 


A0HP3 


1480-0073 


6 


1 


PIN-ROLL ,062-IN-DIA .25-IN-LG BE-CU 


28480 


1480 -0073 


A8P1 


3757-0199 


3 


3 


RESISTOR 21. 5K IX .-125W F TC=9 + -1D!) 


24546 


C4-1/B-T0-2152-E 


A8R2 


0757-0199 


3 




RESISTOR 21. 5K IX .125U F TC=0+-10C 


24546 


C4-1/8-T0-2152-F 


A8R3 


0757-0199 


3 




RESISTOR 21. 5K IX .125U F TC=0«-tOO 


24546 


C4-1/8-T0-2152-E 


ABR4 


0698-7219 


6 


1 


RESISTOR 196 IX ,05U F TC=n+-100 


24546 


C3-l/8-^T8-196R-F 


A8R5 


D69B-726D 


7 


4 


RESISTOR IDK IX . 05U F TC=0*-100 


24546 


C3 ■1/B-T0-1002-F 


A8R6 


0698-7260 


7 




RESISTOR lOK IX . 05U F TC=fl l--100 


24546 


C3-1/8-T0-1 002- F 


A8R7 


0698-7276 


5 


1 


RESISTOR 46. 4K IX . 05U F TC=0+-101) 


24546 


C3 -1/8-T0-4642-F 


ABR8 


0698-7236 


7 


1 


RESISTOR IK IX .OSW F TC=Ci-100 


24546 


C3-1/8-T0" 1C01-F 


ABR9 


0698-3260 


9 


1 


RESISTOR 464K 1% .125U F TC=0*-100 


2B4B0 


0698-3260 


ABRIO 


0698-7260 


7 




RESISTOR lOK IX . OSW F TC=0+-100 


245 46 


C3-1/8-TC-1CC2.F 


A8R1 1 


0698-7277 


6 


1 


RESISTOR 51. IK IX . 05U F TC=0+-100 


2 4546 


C3 -1/8-T0-5112-F 


A8R12 


0698-7260 


7 




RESISTOR lOK IX . OSW F TC=n+-100 


2.4546 


C3-1/8-T0-10Q2.--F 


ABR13 


0698-7284 


5 


2 


RF.STSTClR lOOK 1% . OSW F TC=0 »-100 


24546 


C3 1/8-T0-1003-F 


A9R14 


0698-7284 


5 




RESISTOR 10 OK IX .OSW F TC=0+-10fl 


2.45 46 


C3 l/8-T0-in03~F 


A3R15 


0698-7262 


7 


1 


RESISTOR 12. IK IX . 05W F TC=.'M-100 


24546 


C3 -l/S-TO-iaiP-F 


ABRia 


0757-0180 


2 


1 


RESISTOR 31.6 IX .125U F TC=0+-100 


284011 


0757-01911 


AB1P1 


0360-0535 


D 


11 


TERMINAL TEST POINT PCB 


onooo 


ORDER BY DESCRIPTION 


A8TP2 


0360-0535 


0 




TERMINAL TEST POINT PCB 


flonoo 


ORDER BY DESCRIPTION 


ABTP3 


0360-0535 


U 




TERMINAL TEST POINT PCB 


n 0 0 n 0 


ORDER OY DESCRIPTION 


A8TP4 


0360-0535 


0 




TERMINAL TEST POINT PCB 


oonoQ 


ORDER BY DESCRIPTION 


RRlPti 


0360-0535 


H 




TERMINAL TEST POINT PCB 


0 0 .1 0 0 


ORDER BY DESCRIPTION 


AniPfc 


0360-0535 


0 




TFRMINAI.. TEST POINT PCB 


00000 


ORDER BY DESCRIPTION 


A8TP7 


0360-0535 


U 




TERMINAL TEST POINT PCB 


ooono 


ORDER BY DESCRIPTION 


A8TPB 


0360-0535 


0 




TERMINAL TEST POINT PCB 


oonno 


ORDER BY PEGCRIPTIO.N 


A8TP9 


0360-0535 


0 




TERMINAL TEST POINT PCB 


oaooo 


ORDER BY DESCRIPTION 


A8TP1 0 


0360-0535 


H 




TERMINAL TEST POINT PCB 


0000 0 


ORDER BY DESCRIPTION 


A8TP11 


0360-0535 


0 




TERMINAL TEST POINT PCB 


00000 


ORDER BY DEECRIPTIOH 


ABUl 


1820-2589 


5 


1 


IC-6502B C MPU 


284BC 


1820 -2589 


A8U2 


1810-0207 


9 


1 


N-R 22K 8 PINS 


01121 


208A223 


A8U3 


1B20-2075 


4 


3 


IC MI SC TTL LS 


01295 


SN74LS245N 


ARU4 


1820-1438 


1 


5 


IC MI,IXR/DATA-SEL. TTL LS 2-TO-l-LINE QUAD 


012,95 


SN74LS257AN 


A8U5 


1820-1438 


1 




IC MUXR/DATA-SEL TTI. LS 2 -TO-l-LINE QUAD 


0 1 295 


SN74LS257AN 


A8U6 


1820-1112 


B 


2 


IC FF IIL LS D-TYPE POS-EDCE-TRIG 


01295 


SN74LS74AN 


Anu7 


1820-1112 


8 




IC FF TTL LS D-TYPE POS-EDGE-TRIG 


01295 


SN74LS74AN 


ABUB 


8569-80010 


3 


1 


IC-EPROM PROGRAM 1 


28480 


8569-80010 


A8U9 


1826-0138 


a 


1 


IC COMPARATOR GP QUAD 14-DIP-P PKG 


01295 


LM339N 


ABUl 0 


1810-0206 


8 


1 


N-R lOK 8 PINS 


01 121 


208A1 93 


A8UU 


1820-1438 


1 




1C MUXR/DATA-SEL TTL LS 2-TO-l-LINE QUAD 


0 1 295 


SN74LS257AN 


A0U12 


1818-0492 


0 


6 


IC-RAM 1024 X 4 


34649 


P2114A-4 


ABU 13 


1818-0492 


0 




IC-RAM 1024 X 4 


34649 


P2114A-4 


ABUl 4 


1820-1989 


7 


1 


IC CNTR TTL LS BIN DUAL 4-BIT 


07263 


74LS393PC 


ABU15 


1820-1144 


6 


? 


IC GATE TTL LS NOR QUAD 2 INP 


01295 


SN74LS02N 


A8IJ16 


1820-1435 


8 


p 


IC CNIR TTL LS BIN UP/DOWN SYNCHRO 


0 1 295 


SN74LS669N 


ABU17 


1820-1438 


1 




IC MUXR/DATA-SEL TTL LS 2-TO-l-LINE QUAD 


01295 


SN74I S257AN 


ABU 18 


1818-0492 


D 




IC-RAM 1024 X 4 


34649 


P21 14A-4 


ABU19 


1818-0492 


0 




IC-RAM 1024 X 4 


34649 


P21 14A-4 


A8U20 


1820-1144 


6 




IC GATE TTL I S NOR QUAD 2 -TNP 


01295 


SN74LS02N 
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See introduction to this section for ordering information 
*Indicates factory selected value 









Table 6*3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


ABU21 


1820-121 1 


A8U22 


8569-80011 


AGU23 


1820-1442 


A8U24 


1820-1917 


ABU25 


1820-2075 


A8U26 


1818-0492 


AI3I127 


1820-1435 


A8U28 


1820-1197 


A8U29 


8569-80012 


A8U30 


1820-2024 


A8U31 


1820-1438 


ABU32 


1820-2075 


ABU33 


1818-0492 


AS:tU34 


1020-1216 


A3U35 


1820-1202 


ABU36 


8569-80013 


A8U37 


1820-1197 


A8U38 


1820-1281 


ABU39 


1820-1197 


AaU40 


1813-0270 


A8U41 


1820-0629 


A8U42 


1020-1208 


A8VR1 


1902-3059 


AOUl 


8151-0013 


A8XU8 


1200-0958 


A8XU22 


1200-0958 


A8XU29 


1200-0958 


A8XU36 


1200-0958 

7121-3793 

7121-3794 

7121-3795 

7121-3796 




Description 



IC GATE TTl. LS F.XCL-CR QUAD 2-INP 
IC-EPROM PROGRAM 2 
TC CNTR TTl. I.S 1)ECD ABYNCHRO 
IC BFR TTL LS LINE DPyR OGTL 
IC hlGC TTL LS 

IC-RAM 1024 X 4 

IC CNTR TTl. l.S BIN UP/DCUN SYNCHRO 
IC GATE TTL LS NAND QOAID 2.--INP 
IC-EPROM PROGRAM ? 

IC DRVR TTL LS LINE DRVR OCTL 

IC MUXR/DATA-SEL TTL l.S 2-TO-l-LINE QUAD 
IC MISC TTL LS 
IC-RAM 1024 X 4 

IC PCOR TTL LS 3-T0-8--LINE 3-INP 
IC GATE TTL IS NAND TPL 3-INP 

IC-EPROM PROGRAM 4 
TC GATE TTL l.S NAND QUAD 2-INP 
IC DCDP TTL LS 2-T0-4-LINE DUAL 2-INP 
IC GATE TTL LS NAND QUAD 2-INP 
CRYSTAL-CLOCK -one . 

IC FT TTL S J-K NEG-EDGE-TRIG 
IC GATE TTl LS OR QUAD 2-INP 

DI0DE-7NR 3.83V S% DO-3S PD=.4W 

MIRE 22AUG 1X22 

SOCKET-IC 24 CONTACT 
SOCKET-IC 24 CONTACT 
SCCKET-IC 24 CONTACT 
SOCKET-IC 24 CONTACT 

I.APEL IN 8569-X VA 
LABEL IN 0569-X UA 
LABEL IN 851)9 -X VA 
LABEL IN 8569-X VA 



Mfr 

Code 

01295 
28480 
0 1 295 
01295 
012.95 

34A49 

01295 

0 1 2.95 
2.B480 
01295 

01295 

01295 

34S49 

0 1 295 
01295 

28480 
01295 
01295 
0 1 295 
28480 

01295 



20480 

204 at 

28480 
2848 0 
28480 
28400 

28480 

28480 

28480 

28480 



Mfr Part Number 



SN74LSB6N 

85£>9-a0011 

SN74LS290N 

SN74LS240N 

SN74LS245N 

P21 14A-4 

SN74LS669N 

SN74L500N 

8569-80012 

SN74L.S244N 

SN74LS257AN 
SN74LS245N 
P2114A-4 
SN74lS13nN 
SN74LS1 ON 

8569-90013 

SN74LS00N 

SN74LS139N 

SN74LS00N 

1813-0270 

SN74S112N 

SN74LS32N 

1982-3059 

8151-0013 

1200-0958 
1200-0958 
1200-0958 
120 0 -0950 

7121-3793 

7121-3794 

7121-3795 

7121-3796 



See introduction to this section for orderintj information 
^Indicates factory selected value 
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Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 




Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A9 


08569-60072 


0 


1 


DATA CONVERTER ASr,EHBL.Y 


28480 


08569-60072 




0160-4554 


7 


9 


NOT ASSIGNED 

CAPACITOR-FXD ,0U)F i-aOX 50VDC CER 


2B48D 


0160-4554 




0160-4554 


7 




CAPACITOR-FXD .OllIF +-20Z 50VDC CER 


28480 


0160-4554 


1 


0160-2055 


9 




CAPACITOR-FXD .OUJF +80-20% lOOVCC CER 


28480 


0160-2055 


A9C5 


0160-4554 


7 




CAPACITOR-FXD ,01UF +--20X 50VDC CER 


20480 


0160 -4554 


A9C6 


0160-4554 


7 




CAPACITOR-FXD .OUJF +--20X 50VDC CER 


2B480 


0160-4554 


A9C7 


0160-4084 


8 


12 


CAPACITOR-FXD .lUF +-20X 50UDC CER 


20480 


0160 4084 


A9C8 


0160-0945 


2 


2 


CAPACITOR-FXD 91I1PF +-5X lODVDC HICA 


2D4B0 


0160-0945 


A9C10 


0160-2055 


9 




CAPACITOR-FXD .OIUF +-B0-20/!i lOOVDC CER 


2B480 


0160-2055 


A9C12 


0160-4835 


7 


7 


CAPACITOR-FXD ,11JF +-10Z 50UDC CER 


28480 


0160-4835 


A9C14 


0160-4554 


7 




CAPACITOR-FXD .CIUF +-20X 509DC CER 


28400 


0160-4554 


A9C15 


0180-0197 


8 


2 


CAPACITOR-FXD 2.2DF+-10% 209DC TA 


56289 


150D225X9O20A2 


A9Ct6 


0160-4554 


7 




CAPACITOR-FXD .OllIF +--2CX 50VDC CER 


28480 


0160-4554 


A9Ct7 


0160-4554 


7 




CAPACTTOR-FXD .OUJF +-20X 50UDC CER 


28480 


0160-4554 


A9C18 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-20X 50VDC CER 


28480 


0160-4554 


A9C19 


0160-4554 


7 




CAPACITOR-FXD .OUJF +-20X 50VDC CER 


28480 


0160-4554 


A9C20 


0160-0945 


2 




CAPACITOR-FXD 910PF +--5X lOCVDC HICA 


28480 


0160-0945 


A9C22 


0160-4835 


7 




CAPACITOR-FXD .lUF +-10X 50VDC CER 


£8480 


0160-4835 


A9C26 


0160-4835 


7 




CAPACITOR-FXD .lUF +— lOX 50WDC CEP 


20480 


0160-4835 


A9C27 


0160-3879 


7 


5 


CAPACITOR-FXD .OUJF +-20X lOOUDC CER 


284B0 


0160-3879 


A9C28 


0160-4035 


7 




CAPACITOR-FXD . UJF +--10X 50VDC CER 


28480 


0160-4035 


A9C29 


0160-4084 


8 




CAPACTTOR-FXD .lUF +-20X SOUDC CER 


284B0 


0160-4084 


A9C30 


0160-4084 


8 




CAPACITOR-FXD .UJF +~20X 50UDC CER 


28480 


0160-4084 


A9C32 


0180-0197 


8 




CAPACITOR-FXD 2.2UF+-10X 20UDC TA 


56289 


150D225X9020A2 


A9C36 


0160-4835 


7 




CAPACITOR-FXD .UJF +—10% 50UDC CER 


28400 


0160-4035 


A9C37 


0140-0205 


5 


1 


CAPACITOR-FXD 62PF +-5X 300VDC HICA 


72136 


DH15E620J0300WV1CR 


A9C56 


0160-3879 


7 




CAPACITOR-FXD .OIUF +--20X lOOVDC, CER 


28480 


0160-3879 


A9C57 


0160-4084 


8 




CAPACITOR-FXD .UJF + J20X 509DC CER 


28480 


0160-4084 


A9C58 


0160-3533 


0 


1 


CAPACITOR-FXD 47QPF +-5X 3('.0yDC HICA 


20480 


0160-3533 


A9C59 


0160-4084 


8 




CAPACITOR-FXD .UJF +-20% 50VDC CER 


28480 


0160-4084 


A9C60 


0160-4084 


8 




CAPACITOR-FXD .UJF +-20X 50UDC CER 


28480 


0160-4084 


A9C<>2 


0160-0160 


3 


1 


CAPACITOR-FXD 8200PF t-10% 200VDC PDl.YE 


28480 


0160-0160 


A9C63 


0160-4084 


8 




CAPACITOR-FXD . UIF +--20X 50VDC CER 


28480 


0160-4084 


A9C64 


0160-3879 


7 




CAPACITOR-FXD .OUJF +-20% lOOUDC CER 


28480 


0160-3879 


A9C65 


0160-4084 


8 




CAPACITOR-FXD .UJF +-20% 50UDC CER 


28480 


0160 -4084 


A9C66 


0160-3879 


7 




CAPACITOR-FXD .OIUF +-20X lOOUDC CER 


28480 


0160-3879 


A9C67 


0160-2204 


0 


2 


CAPACITOR-FXD lOOPF +-5% 3C0UDC HICA 


28480 


0160-2204 


A9C68 


0160-2204 


0 




CAPACITOR-FXD lOOPF +-5X 3O0UDC HICA 


20480 


0160-2204 


1 A9C69 


0160-4084 


8 




CAPACITOR-FXD .UJF +~2Q% 50UDC CER 


28480 


0 J6O-4O04 


A9C70 


0160-4835 


7 




CAPACITOR-FXD .UJF I-IOZ 50UDC CER 


28480 


0160-4835 


A9C73 


0160-4084 


8 




CAPACITOR-FXD ,1UF +-20% 50VDC CER 


20400 


0160-4084 


[ A9C74 


0160-40e4 


8 




CAPACITOR-FXD .UJF +-20% 50UDC CER 


2048 0 


0160-4084 


A9C73 


0160-3878 


6 


1 


CAPACITOR-FXD lOOOPF +-207. lOOVDC CER 


28400 


0160-3870 


A9C76 


0160-4835 


7 




CAPACITOR-FXD . 1 UF +-10% 509DC CER 


20480 


0160-4835 


A9C77 


0160-4084 


8 




CAPACITOR-FXD .lUF +-20% 50VDC CER 


28480 


0160-4084 


A9C78 


0160-3879 


7 




CAPACITOR-FXD .OUJF +-20% lOOVDC CER 


28480 


0160-3879 


A9C77 


0160-3875 


3 


1 


CAPACITOR-FXD 22PF +-5% 2Q0VDC CER 0+-30 


28480 


0160-3875 


A9CR1 


1901-0376 


6 


1 


DIODE-CEN PRP 35V 50 HA DO- 35 


28480 


1901-0376 


A9CR2 


1901-0450 


7 


2 


DIODE-SWITCHING SOV lOOHA IONS DO-7 


20480 


1901-0450 


A9CR3 


1901-0450 


7 




DIODE-SUITCHING SOV lOOHA 1.1NS DO -7 


28480 


19,11-0450 


A9CR4 


1901-0539 


3 


4 


DIODE-SH SIG SCHOTTKY 


28480 


1901-0539 


A9CR5 


1901-0539 


3 




DIODE-SH SIG SCHOTTKY 


28480 


1901-0539 


A9CR6 


1901-0539 


3 




DIODE-SH SIG SCHOTTKY 


2848 0 


1901-0539 


A9CR7 


1901-0539 


3 




DIODE-CM SIG SCHOTTKY 


28480 


1901-0539 


A9CR9 


1901-0535 


9 


1 


DIODE-SH SIG SCHOTTKY 


2840 0 


1901-0535 


A9E1 


9170-0016 


8 


1 


CCRE-BHIELDING BEAD 


28480 


9170-0016 


A9J1 


1250-0543 


8 


1 


CONNECTOR -RF H SHB 


28480 


12.30-0543 


A9L1 


91 00-1620 


5 


1 


INDUCTOR RF-CH-MLD 15IJH 10% .166DX.385LG 


28480 


9100-1 620 


A9L2 


9140-0210 


1 


3 


INDUCTOR RF-CH-HI.D lOOUH 5% .166DX.3H5LG 


28480 


91 40-021 0 


A9L3 


9140-021 0 


1 




INDUCTOR RF-CH-HLD 100IJH 5% .166DX.385LG 


28480 


9140-0210 


A9L4 


9140-0210 


1 




INDUCTOR RF-CH- H1..D lOOUH 5% . 1 66DX . 385LG 


28480 


9140-021 0 


A9MP2 


4040-0756 


3 


P. 


EXTRACTOR-PC BOARD <WHITE> 


28480 


4040-0756 


A9HP3 


1480-0073 


6 


2 


PIN-ROLL ,062-IN-DIA .25 -IN -LG BE-CU 


28480 


1480-0073 


A9Q1 


1855-0050 


4 




TRANSISTOR-JFET DUAL N-CHAN D-HODE ST 


2848 0 


1855-0050 


A9Q2 


1855-0241 


5 


6 


TRANSISTOR HOSFET N-CHAN E-HODE TO -72 SI 


18324 


SD215 


A9Q3 


1854-0404 


0 


2 


TRANSISTOR NPN SI TO-18 PD=360MW 


2848 0 


1854-0404 


A9Q4 


1854-0809 


9 


2 


TRANSISTOR NPN 2N2369A SI TO-18 PD=360HU 


28480 


1854-0809 


A9Q5 


1854-0475 


1 


1 


TRANSISTOR-DUAL NPN PD=75CHW 


28480 


1854-0475 
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See introduction to this section for ordering information 
♦Indicates factory selected value 














Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




1B54-047S 


5 




TRANBISTTlR DIJAI.. NPN PD=750hW 


2848 0 


1054-0475 


A9Q7 


1B55-0241 


5 




TRANSISTOR MflSfTr N-CHAN E-MODt: TO -72 SI 


10324 


SD215 


A9Q8 


1854-0475 


5 




TRANSISTOR-DUAL NPN PD=750MW 


2848 0 


1 854-0475 


A9q9 


1B53-0Q75 


9 


1 


TRANSISTOR-DUAL PNP PD=400MU 


28480 


1853-0075 


A9Q10 


1B54-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360MU) 


28480 


1054-0404 


A9Q1 1 


1853-0050 


4 




TRANSISTOR DUAL N-C8AN D -MODE: SI 


20480 


1855-0050 


A9FJ12 


1B54-0B09 


9 




TRANSISTOR NPN 2N2369A SI TO-18 PD=360MU 


20480 


1054-0809 


A9Q13 


1855-0241 


5 




TRANSISTOR MOSFTT N-CHAN F MODE TO -72 SI 


18324 


SD2.15 


A9Q14 


1P5S-0241 


5 




TRANSISTOR MOSFET N-CHAN F. MODE TO-72 SI 


18324 


SD215 


A9Q15 


1855-0241 


5 




TRANSISTOR MOSFET N-CHAN E-MODE TO -7? SI 


1 8324 


SVi?15 


A9Q16 


1055-0241 


5 




TRANSISTOR MOSFET N-CHAN E MODE. TO -72 ST 


18324 


SD215 


A9R1 


0/:.98-3438 


B 




RESISTOR 147 1% .125W F TC=0+-100 


245 46 


C4- 1 /R-TO -147R--F 


A9R2 


0757-0442 


□ 




RESISTOR lOK IX .125U F TC=0«-10n 


24546 


C4 - 1 /B-TO-1002- F 


A9R3 


0757-0438 


9 




RESISTOR 5.11K IX .125U F TC=0-^-100 


24fp46 


C4 1/0-TO-5111-F 


A9R4 


0757-0442 


9 




RESISTOR lOK IX .125U F TC=fl+-100 


24546 


C4-1/8-T0-1002-F 


A9R5 


07S7-0274 


5 


1 


RESISTOR 1.21K IX ,125U F TC=0-*-10fl 


245 46 


84-1/8-18-121 1 -F 


A9R6 


069B-3440 


7 


1 


RESISTOR 196 IX .125U F rC-0*-li)0 


24546 


C4 1/8-T0-196S "F 


A9R7 


0698-3160 


8 


1 


RESISTOR 31. 6K IX ,125-J F TC=0-t-l()(l 


24546 


C4-l/a-T0-3162 -F 


A9RB 


2100-3353 


8 




REBISTOR-TRMR 28K 10% C SIOE-ADJ 1-TRN 


28480 


2100-3353 


A9R9 


0757-0346 


2 


2 


RESISTOR 1(1 IX .12.5U F T(^=(li— 100 


245 46 


C4-1/8-T0-1 ORO-F 


A9R 1 0 


0757-0280 


3 


4 


RFSISTOR IK IX .125U F TC=D-4-i;)0 


24546 


C4- 1/B-TO -1 001-F 


A9R11 


0757-0200 


7 


? 


RESISTOR 5.62K IX .125U F TC=0+-lfl0 


24546 


C4- 1/8 -TO -5621 •F 


A9R12 


0757-0290 


5 


p 


RESISTOR 6.19K IX ,125W F TC=0t-100 


19701 


MF4Cl/e-T0-6191 F 


A9R13 


0757-0279 


0 


1 


RESISTOR 3.16K IX .125U F TC=0+100 


24546 


C4 1/8-T0-31 61-F 


A9R14 


2100-3352 


7 


1 


RESISTOR-IRMR IK 1 0X C SIDF-AD.T 1-IRN 


28480 


21 i) 0-33.52 


A9R15 


0757-0443 


0 




RESISTOR IIK IX .125U F Tf.=n-t-100 


24546 


C4 1/8-TO- 1102-F 


A9R 1 7 


0757-0280 


3 


■| 


RESISTOR IK IX ,125U F TC-Ot 100 


2 4546 


C4-1/8-TII-10 01-F 


A9R1B 


0757-0440 


7 




RESISTOR 7.5K 1% .125U F TC=0-» -100 


24546 


C4 1/8-T0-7501-F 


A9R19 


0698-3157 


3 




RESISTOR 19. 6K IX .125U F TC=!H-lfl,T 


24546 


C4 ■ 1/B-TO -1962 F 


A9R20 


0757-02(39 


2 


1 


RESISTOR 13.3K 1% .125U F TC=Dt -lP() 


19701 


MF4C1/8-T0 ■■•1332-F 


A9R21 


0698-3157 


3 




RESISTOR 19. 6K IX . 125U F TC=0-t-10(t 


245 46 


C4-1/8-T0-1962-F 


A9R22 


0757-0462 


3 


1 


RESISTOR 75K IX .125U F TC = (i-« -1 0 0 


245 46 


C4 1/0-TO-7SO2-F 


A9R23 


21 no -3353 


8 




RESISTOH-TRMR 2RK 10% C SIDE-ADJ 1-TRN 


28480 


2100-3353 


A9R24 


0757-0422 


5 


1 


RESISTOR 909 IX ,125U F TC=0i-lfl0 


24546 


C4-l/0-Tfl-9(19R-F 


A9R25 


0757-0416 


7 


1 


RESISTOR 511 IX .125U F TC=-0 1-10 0 


24546 


C4 1/Q-T0-511R F 


A9R26 


0757-0200 


7 




RESISTOR 5.62K IX .125U F TC=0^-100 


24546 


C4 -l/a-TO -5621- F 


A9R27 


0757-0290 


5 




RFSISTOR 6.19K 1% .125U F TC=Oi-lD0 


1 97 0 1 


KF4C1/Q-I 0-6191 -F 


A9R2B 


0757-1 094 


9 


1 


RESISTOR 1.47K IX .125’J F TC=0 1-100 


24546 


C4-1/8-T0 -1471-F 


A9R29 


2100-3350 


5 




RESTSTOR-TRMR 21)0 1 OX C SIDF.-AD.T 1-TRN 


28480 


2100-3350 


A9R3D 


0757-0288 


1 




RESISTOR 9.09K IX .12SU F TC=0+-inC 


19701 


MF4C1/0-TO -9091-F 


A9R41 


069(3-0063 


8 




RESISTOR 1.96K 1% .125W F 10=01-10!) 


24546 


C4-1/B-TD-1961-F 


A9R42 


0757-0465 


6 


1 


RESISTOR lOOK IX .125U F TO0 + -10C 


24546 


C4 l/a-TU- 1 (103-F 


A9R44 


0757-0438 


3 




RESISTOR 5.1 IK 1% .125W F Tn=0i-10n 


24546 


C4 l/B-TO-511 1-F 


A9R45 


21 00-3273 


1 


p 


RESISTOR-TRMR 2I( lOX C SIDE-AD.T 1-TRN 


284BII 


21 OC -3273 


A9R46 


0698-3155 


1 


1 


RFSISTOR 4.64K IX .1258 F TC=ni~100 


24546 


C4- 1/8- TO -464 1-F 


A9R47 


21 00-3350 


5 




RESISTOR-TRMR 200 lOX C STDE-ADJ 1-TRN 


28480 


2100-3350 


A9R48 


0698-3447 


4 


1 


RESISTOR 422 IX .125W F TC=0i--100 


24546 


C4 1/B-T0-422R-F 


A9R49 


0698-3154 


0 


1 


RESISTOR 4.22K IX .125U F TC=0i 100 


245 46 


C4- 1 /8-T0~4221-F 


A9R50 


0757-0440 


7 




RESISTOR 7.5K 1% .1258 F TC-Oi-lOO 


24546 


C4 ..i/o-Tn-7501-F 


A9RS1 


0698-7240 


3 


1 


RESISTOR 1.47K IX .058 F 10=0^100 


245 46 


C3 1/8-T0-1471- F 


A9R52 


0757 -nino 


? 


1 


RESISTOR 31.6 IX .1258 F TC=0i-100 


28480 


0757-0180 


A9R53 


0757-0280 


3 




RESISTOR IK IX .1258 F TC=ai-100 


245 46 


C4 1/8-Tfl -lOOl-F 


A9R54 


0757-0280 


3 




RESTSTOH IK IX ,1258 F TC=0i-100 


24546 


C4 1/n-TO-lOOl -F 


A9R55 


0757-0401 


13 


1 


RESISTOR 100 IX .1258 F TC=0i-l()0 


24546 


C4 1/8 -TO -10 1-F 


A9R59 


21 0 0-3350 






RFSTSTOR-lRMiR 20 0 1 OX C SIDF.-AD.T 1-IRN 


2848 0 


21 00-3350 


A9R60 


0757-0418 


9 


1 


RESISTOR 619 1% ,1258 F TC=0t-10C 


24546 


C4 1/B-T0-619P-F 


A9RM 


0698 -0083 


8 




RESISTOR 1.96K 1% ,1258 F 1C=9-1-100 


24546 


C4-1/8-T8-1961-F 


A9RS2 


21 00-3273 


1 




RFSISIOP-TRMR 2K lOX C SIDF-AD.T 1-TRN 


28480 


2100-3273 


A9R63 


0698-D083 


8 




RESISTOR 1.96K 1% .1258 F 1C=0-1-100 


24546 


C4-1/8-T8-1961 F 


A9R65 


0698-3152 


8 




RESISTOR 3.48K 1% ,1258 F TC=0-*-10 0 


24546 


C4 l/B-Tn-3481 -F 


A9R6S 


0698-3152 


8 




RESISTOR 3.48K 1% .1258 F TC^Oi-lOO 


24546 


C4 ■1/8-T0-3481 -F 


A9R66 


0698-0083 


8 




RESISTOR 1.96K IX .1258 F TO0+ 100 


24546 


C4- 1/0-TO-1961-F 


A9R67 


0757-0438 


3 




RESISTOR 5.11K 1% .1258 F TC=ni-li)i) 


24546 


C4- 1 /8-T0-51 1 1 -F 


A9R68 


0698-3151 


7 


2 


RESISTOR 2.87K IX .1258 F TC=0+-100 


24546 


C4-1 /8-TO-2071-F 


A9R69 


0698-3151 


7 




RESISTOR 2.87K 1% ,1258 F TC=0-i-li)0 


24546 


C4- 1/8-TO -2871 -F 


A9R70 


07S7-043B 


3 




RESISTOR 5,1 IK IX ,1258 F TC=0i--10Q 


24546 


C4 1/8-10-511 1-F 


A9R72 


0757-0420 


3 


1 


RESISTOR 750 IX ,1258 F TC=0i-li)0 


24546 


C4-1/B-Tn-751 "F 


A9R73 


0757-0442 


9 




RESISTOR lOK 1% .12.58 F TC=0*-infl 


24546 


C4- l/e-T() -1 0 02-F 


A7R74 


0698-3157 


3 




RESISTOR 19.6K 1% .1258 F TC=0+-100 


24546 


C4-l/B-T0-196?)-F 


A9R76 


0698-3442 


9 


1 


RESISTOR 237 1% .1258 F TC=0-t-100 


24546 


C4- 1/8-T0-237P-F 


A9R78 


0757-0346 


2 




RESISTOR 10 IX .1258 F TC^Oi-lOO 


24546 


C4 ••1/8-TO-lORO-F 


A9R79 


0757-0442 


9 




RESISTOR lOK IX .1258 F TC=0+~100 


24546 


C4 -1/0-TO-1OO2-F 


A9RB0 


0757-0442 


9 




RESISTOR ll)l< IX .1258 F TC’=0i-10n 


24546 


C4 •■1/B-T0-1002-F 



See introduction to this section for orderinti information 
*Indicates factory selected value 






















Table 6-3. Replaceable Parts 




HP Part c Q 
Number d 



0360-0535 

0360-0535 

0360-0535 

0360-0535 

0360-0535 

0360-0535 

0360-0535 

0360-0535 

1020-1970 

1026-0116 

1820-1704 

1826-0089 

1020-1491 



1020-1491 

1820-1546 

1820-1447 

1820-1197 

1820-1112 

1020-1112 

1820-1423 

1826-0458 

1826-0462 

1020-1447 



Description 





TERHINAL TEST POINT PCB 
TERhINAL TEST POINT PCB 
TERMINAL TEST POINT PCS 
TERMINAL TEST POINT PCP 
TERMINAL TEST POINT PCB 

TERMINAL TEST POINT PCB 
TERMINAL TEST POINT PCB 
TERMINAL TEST POINT PCB 

IC RCTR TTL L 12-BIT 
IC COMPARATOR GP TO-99 PKG 
IC CONU 10-B-D/A 16-DIP-C PKG 
IC OP AMP WB TO-99 PKG 
IC BER TTL l.S NON-INV HEX 1-INP 

IC BER TTL LS NON-INW HEX 1-INP 
1C MULTIPLXR 4-CHAN" ANLG OUAL 16-DIP C 
IC TTL LS 16-BIT STAT RAM 45 -NS 3-S 
IC GATE TTL LS NAND QUAD 2-INP 
IC FF TTL LS D-TYPE POS-EDGE-TR IG 

1C FF TTL LS D TYPE POS-EDGE-TRIG 
IC MV TTL LS M0N05TBL RETRIG DUAL 
IC OP AMP TO-99 PKG 
IC CONV 10-B-D/A 16-DIP-C PKG 
IC TTL LS 16-BTT STAT RAM 45- NS 3-S 



A9LI16 



1820-1447 2 



A9U17 

AVU18 

A9U19 

AVU20 

A9U21 

A9VR1 

A9VR4 



1820-1492 

1026-0783 

1826-0188 

1820-1982 

1026-0081 

1902-0680 

1902-0680 



A9U1 



08569-20035 1 





IC TTL LS 16 -BIT STAT RAM 45 -NS 3 S 01P95 

IC BFR TTL I..S INV HEX V-INP 01275 

IC OP AMP LOW-NOISE 8-DIP-C PKG 52063 

IC CONV B-B-D/A 16-DIP-C PKG 34713 

IC DRVR TTL DUAL 01295 

IC OP AMP UB TO-99 PKG 27014 

DIODF.-7.NR 1N827 6.2V 5Z DO-7 PD=,4W 24046 

DIODE-ZNR 1N927 6.2V 5Z DO -7 PD=.4W 24046 

CABLE ASSEMBLY-DATA CONVERTER 20480 



Mfr Part Number 



ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 

OROER BY DESCRIPTION 
ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 

AM25L04PC 

CMP-01-C,T 

AD561KD 

1322 

SN74LB367AN 

SN74LS367AN 

MC14052BCL 

5N74LS670N 

BN74LS00N 

SN74LG74AN 

SN74I-S74AN 

SN74LS123N 

L1-255H 

MC3410C1. 

SN74LS670N 

SN74LS670N 

SN74LS360AN 

XR5534AC.N 

MO1408L-8 

SN75363N 

LM310H 

1N827 

1N827 

08569-20035 
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See introduction to this section for ordering information 
^Indicates factory selected value 















Table 6-3. Replaceable Parts 



Reference 

Designation 



HP Part 
Number 



D8569-60007 

0160-0127 

0160-0127 

0160-0127 

1251-6861 

1251-4737 

1251-5151 

1251-4930 

9100-1788 
91 0 0-1788 
9100-1788 
9100-1788 
9100-1788 

9100-1788 

9100-1788 

9140-0237 



A10XA8 

A10X49 

A10XA4P1 

A10XA4P2 

A10XA7P1 



1251-0472 

1251-1365 

1251-2035 

1251-1365 

1251-1365 

1251-2035 

1251-1365 

1251-6285 



0590-0519 

1251-0600 




Description 



DISPLAY KOIHE.REOARD ASSEMBLY 

CAPACITOR-FXD IIJF +-20X 2SyDC CER 
CAPACITOR- FXD IDF «-20X 25VDC CER 
CAPACITOR-FXD IIJI- +-20X 25VDC CER 

CONNECTOR 20-PIN M POST TYPE 
CONNECTOR 50-PIN M RECTANGULAR 
CONNECTOR 26-PIN M POST TYPE 
CONNECTOR 30-PIN H POST TYPE 

CHOKE-WIDE BAND ZMAX=68n DUMP 180 MDZ 
CHOKE-WIDE BAND ZHAX=68D 011(18 180 MHZ 
CHOKE-WIDE BAND Z.MAX=6B0 DUMP IBO MHZ 
CHOKE-WIDE BAND ZMAX=680 OMMP 180 MHZ 
CHOKE-WIDE BAND ZMAX=6B0 OHMP 180 MHZ 

CHOKE-WIDE BAND ZMAX“60O OHMP 180 MHZ 
CHOKE-WIDE BAND ZMAX=6B0 OMMP 180 MHZ 
INDUCTOR RF-CH-MLD 200UH 5% .166DX.385LG 

NOT ASSIGNED 
NOT ASSIGNED 

CONNECTOR-PC EDGE 6-CONT/ROU 2-R0W5 
CONNECTOR-PC EDGE 22-CONT/ROW 2-ROWS 
CONNECTOR-PC EDGE 15-CONT/RDU 2-RCUS 

CONNECTOR-PC EDGE 22--C0NT/R0W 2-ROUS 
CONNECTOR-PC EDGE 22-CONT/RDU 2-ROWS 
CONNECTOR-PC EDGE 15-CONT/ROU 2~RauS 
CONNECTOR-PC EDGE 22-CONT/RDU 2-RCWS 
CONNECTOR-PC EDGE 40-CONT/ROW 2-ROWS 

CONNECTOR-PC EDGE 40-CONT/ROW 2-RDWS 

AlO MISCELLANEOUS PARTS 

THREADED INSERT-NUT 4-40 . 062-IN-LG STL 
CONNECTDR-SGL CONT PIN 1 . 1 4-MM-BSC--SZ SQ 



Mfr 

Code 



28480 

28480 

28480 

20480 



284BD 

28480 

28480 

2848D 



02114 

02114 

02114 

02114 

02114 

02114 

02114 

28480 



28480 

20480 

28480 

28480 

28480 

20480 

28480 

28480 

28400 



28480 

28480 



Mfr Part Number 



08569-60 007 

0160-0127 

0160-0127 

0160-0127 

1251-6061 

1251-4737 

1251-5151 

1251-4930 

VK200 20/48 
VK200 20/48 
UK200 20/48 
VK20C 20/48 
VK200 20/48 

VK200 20/48 
VK200 20/48 
9140-0237 



1251-0472 

1251-1365 

1251-2035 

1251-1365 

1251-1365 

1251-2035 

1251-1365 

1251-6285 

1251-6285 



0590-0519 

1251-0600 



See introduction to this section for ordering information 
♦Indicates factory selected value 
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Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


All 


085A9-60052 


6 


1 


DVM DIGITAL ASSEMBLY 


20480 


08569-60052 


At ICl 


0180-174ti 


5 


3 


CAPACITOR-FXD 15UF+-107. 20VDC TA 




150D156X9020B2 


Aiica 


niR0-174<. 


5 




CAPAGITOR-FXD 15UF1-10Z 20UDC TA 




1500156X90201)2 


At 1C3 


0180-2208 


6 


1 


CAPACITOR-FXD 22CUF+-10Z ICVDC TA 




1501)227X901 0S2 


At ICA 


0t<>0-20S5 


9 


6 


CAPACITOR-FXD .OllJF +80-20% lOOVDC CRR 


28480 


0160-2055 


AttCS 


0160-2055 


9 




CAPACITOR-FXD .OHJF +80-20% lOOyDC CF.R 


28480 


(It 60-2055 


A11C6 


0180-0197 


8 


1 


CAPACITOR-FXD 2,2I.JF+-10% POUDG TA 


56209 


150D225X9020A2 


At 1C7 


0160-2055 


9 




CAPACITOR-FXD .OUIF +80-2(1% lOOVDC CFR 


28480 


0160-2055 


Alice 


0160-2055 


9 




CAPACITOR-FXD .OllJF +80-20% lOOUDC CER 


28480 


Olf.0-2055 


AT1C9 


0160-2055 


9 




CAPACITOR-FXD .flUlF +80-20% lOOVDC CER 


28480 


0160-2055 


AUCIO 


0160-2307 


4 


1 


CAPACITOR-FXD 47PF +-5Z 3n0UDC MICA 


2B4B0 


0160-2307 


At 1C! 1 


0160-2222 


2 


1 


CAPACITOR-FXD 1500PF +-5% 300UDC MICA 


28480 


0160-2222 


A11C12 


0160-2055 


9 




CAPACITOR-FXD .OIUF f80-20% IDOVDC OCR 


2848 0 


3160-2055 


A11C13 


0160-0574 


3 


?. 


CAPACITOR-FXD .022UF +-20% tOOVDC CFR 


28480 


0160-0574 


AllClA 


0160-0574 


3 




CAPACITOR-FXD , 022UF +-20% lOOVDC CER 


28480 


0160-0574 


A11C15 


0140-0200 


0 


1 


CAPACITOR-FXD 390PF +-5% 300VDC MICA 


72136 


DM15F391.Tn30CWVlCR 


A11C16 


0160-0155 


6 


1 


CAPACITOR-FXD 3300PF +-10% 200VCC POI..YE 


28480 


0160 0155 


A11C17 


0180-1746 


5 




CAPACITOR-FXD 15(IF+-10% 20UDC TA 


56289 


15(10156X902082 


AllCRl 


1901-0050 


3 


2 


DIODE- SWITCHING BOU 200MA 2NS DD-35 


28480 


1901 0050 


A11CR2 


1901-0050 


3 




DIODF-SWITCHING 80V 200MA 2NS D8-35 


28480 


1901-0050 


A1 1F.1 


7170-0029 


3 


1 


CORE -SHIELDING BEAD 


28480 


9170-0029 


A11J1 


1200-0507 


9 


2 


SQCKET-IC 16-CONT DIP-SLDR 


28480 


1200 -0507 


A1 1,T2 


1200-0507 


9 




SOCKET-IC 16-CRNT DIP-SLDR 


28480 


1200-0507 


At ILl 


91 00-2833 


4 


1 


INDUCTOR 39UH 5% .25DX1LG Q=70 


2 8480 


9100-2833 


A1U2 


9100-1619 


2 




INDUCTOR RF-CH-MLD 6.0UH 10% 


28 480 


9130-1 61 9 


At IMPl 


1480-0073 


6 


2 


PIN-ROLL .062-IN-DIA . 25-IN -LG BE-CU 


28480 


148R-0073 


A11HP2 


4040-0748 


3 


1 


EXTRACTOR-PC BOARD (BLACK) 


28480 


4040-0748 


A11MP4 


1200-0081 


4 


2 


INSULATOR -FLG-PSHG NYLON 


2848(1 


1200-0081 


A1 IMPS 


1251-4460 


8 


2 


CLIP-CA-PL.-RTNG 


28480 


1251-4460 


At IQl 


1854-0477 


7 


4 


TRANSISTOR NPN 2N2222A ST TD-18 PD=5«0MU 


04713 


2N2222A 


A1 1Q2 


1854-0477 


7 




TRANSISTOR NPN 2N2222A ST TD-18 PD=5n0MU 


04713 


2N2222A 


A1 1Q3 


1854-0477 


7 




TRANSISTOR NPN 2N2222A SI TO-18 PD=500MU 


04713 


2N2222A 


A1 1Q4 


1854-0019 


3 


1 


TRANSISTOR NPN SI TO-18 PD=360MM 


28480 


1854-0019 


A11Q5 


1834-0477 


7 




TRANSISTOR NPN 2N2222A ST TO-18 PD=500MU 


04713 


2N2222A 


A1 IRl 


0678-3458 


7 


2 


RESISTOR 340K 1% ,125W F TC=0+-10a 


28480 


0698-3458 


A1 1R2 


0698-3450 


7 




RESISTOR 348K 1% .125U F TO0+-100 


28480 


0698-3458 


Allf)3 


0757-0467 


8 


2 


RF.GISTOR 121K 1% .125U F TG=n«-100 


24546 


C4- 1/8-T0-1213-F 


At 1R4 


0757-0467 


8 




RESISTOR 121K 1% .125U F TC=0+-100 


24546 


C4-1/0-TO-12.13-F 


At 1R5 


0690-3243 


8 


2 


RESISTOR 173K 1% . 1 25U F TC=0+ 100 


24546 


C4“l /B-T0-1783-F 


At 1R6 


0 698-32,43 


3 




RESISTOR 178K 1% . 1 25U F TC=0+-lfl0 


24546 


C4-l/8-T(l-1783 F 


A1 1R7 


0757-0278 


9 


P 


RESISTOR 1.78K tX .125U F TC=0+-100 


24546 


C4-1/0-TO-1781 -F 


A11R8 


0757-0279 


0 


2 


RESISTOR 3.16K 1% .125W F TC=0+-100 


24546 


04- 1/0-TO-3161-F 


At 1R9 


0698-3155 


1 


2 


RESISTOR 4.64K 1% .125W F TC=0+-l»a 


24546 


C4-1/8-T0-4641-F 


AtlRl 0 


0757-0461 


2 


1 


RESISTOR 68, IK 1% .125W F TC=0+-100 


24546 


C4-l/a-T0-6812-F 


AllRll 


0698-3161 


9 


1 


RESISTOR 38, 3K 1% .125U F TC=0«-100 


24546 


C4-l/e-T0-3832-F 


AtlRl 2 


0698-0084 


9 


1 


RESISTOR 2.15K 1% .125W F TC=0+-100 


24546 


C4 -l/a-TO-2151-F 


A1 1R13 


0698-0083 


8 


1 


RESISTOR 1.96K 1% . 125U F TC=0+-100 


24546 


C4-1/8-T8-1961-F 


A11R14 


0757-0280 


3 


5 


RESISTOR IK 1% .125U F TC=0+-100 


24546 


r4-t/8-T0-10(ll-F 


AllRlS 


0757-0278 


9 




RESISTOR 1.70K 1% . 125U F TC=0+-1()0 


24546 


C4-t/8-T0-17Bl-F 


A11R16 


0757-0419 


0 


3 


RESISTOR 681 1% .125U F TG=0+-t00 


24546 


C4 l/8-TD-681P-F 


A1 1R17 


0757-0419 


■a 




RESISTOR 681 1% .125W F TC=0+-100 


24546 


C4-1/B-T0-681R-F 


A11R18 


0757-0317 


7 


1 


RESISTOR 1.33K 1% .125W F TC=0+-100 


24546 


C4-1 /8-T0-1331-F 


A11R19 


0757-0419 


■a 




RESISTOR 601 1% .125W F TC=0+-100 


24546 


C4- 1/8-T0-681R-F 


AtlRHO 


0757-0200 


3 




RF.SISTOR IK 1% .125W F TC=0+-t00 


24546 


C4- 1/8-TO -1 Cni-F 


A11R21 


0757-0401 


0 


1 


RESISTOR 100 1% .125W F TC=0+-100 


24546 


n4-l/8-T0-lfll -F 


AttR2a 


0757-0100 


2 


1 


RESISTOR 31,6 1% ,125U F TC=0+-100 


28480 


0757-0180 


A1 1R23 


0698-3160 


8 


1 


RESISTOR 31. 6K 1% .125U F TC=0+-100 


24546 


C4 1/8-T0-3162-F 


A11R24 


0757-0279 


0 




RESISTOR 3.16K 1% .125U F TC=0+-100 


24546 


C4-1/8-T0- 3161- F 


A11R25 


0757-0280 


3 




RESISTOR IK 1% .125U F TC=0+-100 


24546 


C4 -1/0-TO-lOOl-F 


At 1R26 


0757-0280 


3 




RESISTOR IK 1% .125U F TC=0+-100 


24546 


C4--l/9-TC-in01-F 


A1 1R27 


0698-3155 


1 




RESISTOR 4.64K 1% .125U F TC=0+-109 


24546 


C4-l/8-Tn-4641-F 


A11R28 


0757-0280 


3 




RESISTOR IK 1% ,125U F TC=0+-100 


24546 


C4-1/8~T(1~11!01-F 


A1 lUl 


1820-1740 


8 


1 


IC DRUR TIL DSPL DRVR 


27014 


DSRB63N 


A11U2 


1820-1443 


8 




It: CNTR TTL LS DIN ARYNCHRO 


0 1 2.95 


SN74I.S293N 


A1 1U3 


1820-1443 


8 




IC CNTR TTL IS BIN ASYNCHRO 


01295 


SN74LS293N 


At 1U4 


1810-0208 






NETWORK-RES 8-SIP68.0K OHM X 7 


01121 


208A683 


A1 1U5 


181 0-0204 






NETWORK-RES 8-SIPl.OK OHM X 7 


01121 


20BA1 02 


A11U6 


1820-1688 


H 




IC DCDR TTL LS BCD -TO-7-SF G 


(11295 


SN74LS247N 


A1 1U7 


1058-0057 






TRANSISTOR ARRAY 16-PIN CER DIP 


3L5S5 


CA3082F 


At tU8 


1820-1200 






IC INV TTL LS HEX 


01295 


SN74LS05N 


A1 UI9 


1820-1144 






IC GATE TTL LS NOR QUAD 2-INP 


01295 


GN74LS02N 


AllUlO 


1820-0586 


8 




IC INU TTL L HEX 1-lNP 


01295 


SN741.04N 
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See introduction to this section for ordering information 
*lndicates factory selected value 





















Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


Aiiun 


1810-0205 


A1 1U12 


1810-0205 


A11U13 


1820-0471 


A11U14 


1820-1198 


AltUlS 


1820-1216 


A11U16 


1820-2319 


A11U17 


1820-1534 


At 1U18 


1820-0471 


A11U19 


1820-1445 


AUU20 


1820-1202 


A11U21 


1820-1443 


A11U22 


1820-1112 


A11U23 


1810-0205 


AllVRl 


1902-0048 


A11VR2 


1902-3036 


AllYl 


0410-0490 




Description 




NETUtiRK-RES 8-S1P4.7K OHM X 7 
NETWORK-RES 8-S1P4.7K OHM X 7 
IC INV TTL HEX 1-INP 
IC GATE TTL LS HANI> QUAD 2-lNP 
IC DCDR TTL LS 3-T0'8-LINE 3-lNP 

IC CNTR IIL DECD HEX 
IC GATE CMOS NOR QUAD 2-INP 
IC INV TTL HEX 1-INP 
IC LCH TTL LS 4-EilT 
IC GATE TTL LS NAND TPL 3 INP 

IC CNTR TTL LS BIN ASYNCHRO 
IC FF TTL LS D-TYPE POS-EDGE-TRIG 
NETWORK-RES 0-S1P4.7K OHM X 7 

DIODE-ZNR 6.81V 5Z D0-3S PD=.4W 
DIODF.-2NR 3.16V DO-7 PD=.4U TC= 

CRYSTAL-QUARTZ 2.50a MHZ. 





Mfr Part Number 



208A472 

2O0A472 

SN74R6N 

SN74LS03N 

BN74LS130N 

IDB2.-8 

CD40O1AF 

GN74fl6N 

SN74LS375N 

SN74LSK1N 

BN74LS293N 

SN74LS74AN 

2DRA472 

1902-0048 

1902-3036 

0410-0490 



See introduction to this section for ordering information 
♦Indicates factory selected value 
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Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


A12 


08565-60016 


8 


A12C1 


0160-2204 


i 


A12C2 


0160-2207 




A12C3 


0180-2208 




A12C4 


0180-1746 


5 


A12C5 


0180-1746 


5 


A12C6 


0160-2199 


2 


A12C7 


0160-2204 


0 


At2C8 


0160-4084 


8 


A12C9 


5080-9047 


8 


At2C1 0 


0160-2207 


3 


A12C11 


0160-4084 


8 


A12C12 


0160-4084 


8 


A12C13 


0160-0575 


4 


A12C14 


0160-3456 


6 


A12C15 


0180-2182 


5 


A12C16 


0160-2199 


2 


A12C17 


0170-0066 


9 


A12C18 


0170-0066 


9 


A12C19 


0160-4084 


8 


A12C20 


0160-4084 


8 


A12C21 


0160-3501 


2 


A12C22 


0160-2055 


9 


At2C23* 


0160-4498 


8 


A12CR1 


1901-0050 


3 


A12CR2 


1901-0050 


3 


A12CR3 


1901-0050 


3 


A12CR4 


1901-0050 


3 


A12CR5 


1901-0376 


6 


A12CR6 


1901-0050 


3 


A12CR7 


1901-0050 


3 


A12CR8 


1901-0376 


6 


A12CR9 


1901-0050 


3 


A12CR1 0 


1901-0376 


6 


A12CR11 


1901-0586 


0 


A12C:R12 


1901-0050 


3 


A12E1 


0340-0060 


4 


A12E2 


0340-0060 


4 


A12E3 


0340-0060 


4 


A12E4 


0340-0060 


4 


A12E5 


0340-0060 


4 


A12ES 


0340-0060 


4 


A12E7 


0340-0060 


4 


1 A12EB 


0340-0060 


4 


A12L1 


9140-0129 


1 


A12L2 


9140-0129 


1 


A12Q1 


1854-0023 


9 


A12Q2 


1853-0034 


0 


A12Q3 


1855-0093 


5 


A12Q4 


1855-0412 


2 


A12QS 


1855-0308 


5 


A12Q6 


1854-0023 


9 


A12Q7 


1055-0412 


2 


A12qS 


1854-0023 


9 


A12Q9 


1855-0418 


8 


A12Q10 


1855-0305 


2 


A12QU 


1855-0305 


2 


A12QJ2 


1855-0305 


2 


A12Q13 


1855-0305 


2 


A12Q14 


1853-0034 


0 


A12Q15 


1853-0034 


0 


A12Q1& 


1053-0034 


0 


A12Q17 


1853-0034 


0 


A12R1 


0698-8829 


6 


A12R2 


0698-8839 


8 


A12R3 


0698-8824 


1 


A12R4 


0757-0442 


9 


A12R5 


0698-0085 


0 


At2R6 


0757-0442 


9 


A12R7 


0698-3454 


3 


A12R8 


0757-0442 


9 


At2R9 


0698-0085 


0 


A12R10 


0757-0442 


9 
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Qty 


Description 


Mfr 

Code 


Mfr Part Number 


1 


DVM ANALOG ASSEMBLY 


28480 


08565-60016 


2 


CAPACITOR-FXD lOOPF +-5X 300VDC MICA 


28480 


0160-2204 


2 


CAPACITOR-FXD 300PF +-SZ 300VDC MICA 


2Q480 


0160-2207 


1 


CAPACITOR-FXD 220UF+-10% lOVDC TA 


56289 


150D227X9010S2 


2 


CAPACITOR-FXD 15UF+-10X 20VDC TA 


56289 


150D1S6X902QB2 




CAPACITOR-FXD 15UF+-10X 20VDC TA 


56289 


1SOD1S6X9020B2 


2 


CAPACITOR-FXD 30PF +-5X 3fl0UDC MICA 


28480 


0160-2199 




CAPACITOR-FXD lOOPF -«-5Z 300VDC MICA 


28480 


8160-2204 


5 


CAPACITOR-FXD .lUF +-20Z 50UDC CER 


28480 


0160-4084 


1 


CAPACITOR 


28480 


5080-9047 




CAPACITOR-FXD 3C0PF +-SX 300VDC MICA 


28480 


0160-2207 




CAPACITOR-FXD .IIJF +-20X 50VDC CER 


284B0 


0160-4084 




CAPACITOR-FXD .lUF +-20X 50VDC CER 


28480 


0160-4084 


1 


CAPACITOR-FXD . 047UF +-20* 50VDC CER 


28480 


0160-0575 


1 


CAPACITOR-FXD lOOOPF 4--1 OX IKVDC CER 


28480 


0160-3456 


1 


CAPACITOR-FXD 18UF+-10X 509DC TA 


56289 


150D1B6X9050R2 




CAPACITOR-FXD 30PF i-SX 300VDC MICA 


28480 


0160-2199 


2 


CAPACITOR-FXD . 027UF +-10X 200VDC POLYE 


20480 


0170-0066 




CAPACITOR-FXD . 027UF +-10X 200UDC POLYE 


28480 


0170-0066 




CAPACITOR-FXD ,1UF +-20X 50WDC CER 


28480 


0160-4084 




CAPACITOR-FXD .lUF +-20X 50VDC CER 


28480 


0160-4084 


1 


CAPACITOR-FXD 4UF +~13X 50VDC MET-POLYC 


28480 


0160-3501 


1 


CAPACITOR-FXD .OIUF +80-20X lOOUDC CER 


28480 


0160-2055 


1 


CAPACITOR-FXD 5.6PF +-.5PF 2D09DC CER 


28480 


0160-4498 


8 


DIODE-SWITCHING 80V 200MA 2NS DO-35 


28480 


1901-0050 




DIODE-SWITCHING BOV 200MA 2N8 DO-35 


28480 


1901-0050 




DIODE-SWITCHING 80V 280MA 2NS DO-35 


28480 


1901-0050 




DIODE-SWITCHING BOV 200MA 2NS DO-35 


28480 


1901-0050 


3 


DIODE-GEN PRP 33V SOMA DO-35 


26480 


1901-0376 




DIODE-SWITCHING 80V 200MA 2NS DO-35 


2B480 


1901-0050 




DIODE-SWITCHING 80V 200MA 2NS DO-35 


28480 


1901-0050 




DIODE-GEN PRP 35V SOMA DQ-3S 


284B0 


1901-0376 




DIODE-SWITCHING 80V 200MA 2NS 00-35 


28480 


1901-0050 




DIODE-GEN PRP 35V SOMA DO-35 


2848 0 


1901-0376 


1 


DIODE-GEN PRP 30V 25MA TO-72 


28480 


1901-0586 




DIODE-SWITCHING 80V 200MA 2NS DO-35 


2B480 


1901-0050 


8 


TERMINAL -STUD SPCL-FDTHRU PRE9S-MTG 


98291 


011-6809 ODD 209 




TERMINAL-STUD SPCL-FDTHRU PRESS-MTG 


98291 


011-6809 000 239 




TERMINAL-STUD SPCL-FDTHRU PRESS-MTG 


98291 


011-6809 000 209 




TERMINAL-STUD SPCL-FDTHRU PRESS-MTG 


98291 


011-6009 000 209 




TERMINAL-STUD SPCL-FDTHRU PRESS-MTG 


98291 


011-6809 000 209 




TERMINAL-STUD SPCL-FDTHRU PRESS-MTG 


50291 


011-6809 000 209 




TERMINAL-STUD SPCL-FDTHRU PRESS-MTG 


98291 


011-6809 000 209 




TERMINAL-STUD SPCL-FDTHRU PRESS-MTG 


90291 


011-6809 000 209 


2 


INDUCTOR RF-CH-MLD 220UH 5Z .166DX.385LG 


28480 


9140-0129 




INDUCTOR RF~CH~MLD 220UH 5X .166DX.385LG 


28480 


9140-0129 


3 


TRANSISTOR NPN SI TO-18 PD=360MU 


28480 


1854-0023 


5 


TRANSISTOR PNP SI TO-18 PD=360MW 


2848 0 


1853-0034 


1 


TRANSISTOR J-FET N-CHAN D-MOPE TO-18 SI 


28480 


1855-0093 


2 


TRANSISTOR J-FET N-CHAN D MODE TO-18 SI 


28480 


1855-0412 


1 


TRANSISTOR-JFET DUAL N-CHAN D-MODE SI 


28480 


1055-0308 




TRANSISTOR NPN SI TO-10 PD=360MW 


28480 


1054-0023 




TRANSISTOR J-FET N-CHAN D-MODE TO-10 SI 


28480 


1855-0412 




TRANSISTOR NPN SI TO-18 PD=360MW 


2848 0 


1854-0023 


1 


TRANSISTOR-JFET DUAL N-CHAN D-MODE SI 


28480 


1855-0418 


4 


TRANSISTOR J-FET 2N4117A N-CHAN D-MODE 


17856 


2N4117A 




TRANSISTOR J-FET 2N4117A N-CHAN D-MODE 


17856 


2N4117A 




TRANSISTOR J-FET 2N4117A N-CHAN D-MODE 


17856 


2N4117A 




TRANSISTOR J-FET 2N4117A N-CHAN D-MODE 


17856 


2N4117A 




TRANSISTOR PNP SI TO-18 PD=360MW 


28480 


1853-0034 




TRANSISTOR PNP SI TO-18 PD=360MW 


28480 


1853-0034 




TRANSISTOR PNP SI TO-18 PD=360MW 


28480 


1853-0034 




TRANSISTOR PNP SI TO-18 PD^SSOMW 


28480 


1853-0034 


2 


RESISTOR 20K .IX .125W F TC=0+-10 


28480 


0698-8829 


1 


RESISTOR 2.2222K .IX .125W F TC=0+-10 


28480 


0698-8839 


1 


RESISTOR 562K IX .125W F TC=0+-100 


28480 


0698-8824 


13 


RESISTOR IflK IX .125W F TC=D+-lQ0 


24546 


C4-1/8-T0-1OC2-F 


4 


RESISTOR 2.61K IX .125W F TC-D+-100 


24546 


C4 -1/8-T0-2611-F 




RESISTOR lOK IX .t25W F TC=0*-100 


24546 


C4-1/8-T0-1002-F 


3 


RESISTOR 215K IX ,125W F TC=D+-100 


24546 


C4 1/B-T0-2153-F 




RESISTOR lOK IX .125W F TC=8+-100 


24546 


C4-1/0-TO-1OO2-F 




RESISTOR 2.61K IX .125W F TC*=0+-100 


24546 


C4-1/S-T0-2611-F 




RESISTOR lOK IX .125W F TC=0+-100 


24546 


C4-1/8-T0-10O2-F 



See introduction to this section for ordering information 
*Indicates factory selected value 













Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A12R11 


0698-3454 


3 




RESISTOR 215K IX .125W F TC=04--10C 


24546 


C4-1/8-T0 -2153-F 


A12R12 


0698-3454 


3 




RESISTOR 215K IX .125W F TC=0+-100 


2 4546 


C4-1/8-T0-2153-F 


A12R13 


0690-3538 


8 


3 


RESISTOR 4.02K IX .12514 F TC=0+-100 


24546 


C4- l/8-TO-402.t-F 


A12R14 


0757-0280 


3 


2 


RESISTOR IK IX .125U F TC=D)-100 


24546 


C4 1/8-TO-lOOl-F 


A12R1S 


0757-0442 


9 




RESISTOR lOK IX . 125W F TC=fl*-100 


24546 


C4-1/8-T0-10G2-F 


A12R16 


0698-0085 


0 




RESISTOR 2.61K IX ,125U F TC=0+-100 


24546 


C4 -1/8-10-261 1-F 


A12R17 


0757-0442 


9 




RESISTOR lOK IX .125U F TC=0+-100 


24546 


C4-l/8-T0-10(12~F 


A12R1B 


2100-3353 


8 


2 


RESISTOR-TRMR 2I)K lOX C SIDE-AOJ 1-TRN 


284B0 


2100-3353 


A12R19 


0698-0829 


6 




RESISTOR 20K ,1X .125W F TC=0+-10 


28480 


0693-8829 


A12R20 


0698-3157 


3 


2 


RESISTOR 19. 6K 1% .125U F TC=0+-100 


24546 


C4-1/8-T0-1962-F 


A12R21 


0698-8840 


1 


1 


RESISTOR 2.1885K .IX .12514 F TC=0+-1(1 


20480 


0693-8840 


A12R22 


0698-3430 


5 


1 


RESISTOR 21.5 1% .125U F TC=0*-inO 


03888 


PMES5-1/8-T0-21RS-F 


A12R23 


0757-0442 


9 




RESISTOR lOK IX .125W F TC=0+-100 


24546 


C4-l/e-Tfl-100a-F 


A12R24 


0698-0085 


■a 




RESISTOR 2.61K IX .125U F TC=0+-1D0 


24546 


C4-1/8-T0-2611 "F 


A12R2S 


0757-0442. 


9 




RESISTOR lOK IX .12514 F TC=flt~100 


24546 


C4--1/B-T0 -10 02-F 


A12R26 


0698-3160 


8 


1 


RESISTOR 31, 6K IX .125U F TC=0+-100 


24546 


C4 l/B-Tn-3162-F 


A12R27 


0757-0279 


0 


2 


RESISTOR 3,16l< IX .125U F TO0+-100 


24546 


C4-1/8-T0-3161-F 


A12R28 


0757-0442 


9 




RESISTOR lOK IX . 1 25W F TC=0t-100 


24546 


C4-1/B-T0-1002-F 


A12R29 


0757-0279 


0 




RESISTOR 3.16K IX .125U F TC=0>-100 


24546 


C4-1/B-T0-3161-F 


A12R30 


0757-0465 


6 


1 


RESISTOR lOOK IX .125W F TC=0>-100 


24546 


C4-1/8-T0-1003-F 


A12R31 


0757-0449 


6 


5 


RESISTOR 20K IX .125(4 F TC=0+-100 


24546 


C4- 1/0-TO-2OO2-F 


A12R32 


0757-0459 


8 


2 


RESISTOR 56. 2K IX ,125U F TC=0+-190 


24546 


C4-1/8-T0-5622-F 


At2R33 


0757-0449 


6 




RESISTOR 20K IX .125W F TC=0+-100 


24546 


C4-1/0-TO-2OO2-F 


A12R34 


0757-0449 


6 




RESISTOR 20K IX .125U F TC=nt-l 00 


24546 


C4 -1/B-TO-2002-F 


A12R3S 


0757-0442 


9 




RESISTOR lOK IX .125(4 F TCa0 + -100 


24546 


C4-1/0-TO-1OO2-F 


A12R36 


0698-3558 


8 




RESISTOR 4.02K IX .125(4 F TC=0+-100 


24546 


C4 "1/8-10-4021 -F 


A12R37 


2100-3212 


8 


1 


RESISTOR-TRHR 21)0 lOX C TOP-ADJ 1-TRN 


20490 


2100-3212 


A12R3B 


0757-0442 


9 




RESISTOR lOK IX .125(4 F TC=>n«-100 


24546 


C4- 1/8-TO-1002-F 


A12R39 


0757-0442 


9 




RESISTOR lOK IX ,125(4 F T(:=0+-100 


24546 


C4-1/8-T0 -1002-F 


A12R40 


0698-3558 


8 




RESISTOR 4.02K IX .125U F TC=0)--10n 


24546 


C4-1/B-TO-4021-F 


A12R41 


0757-0449 


6 




RESISTOR 20K IX .125(4 F TC=0+-100 


: 24546 


C4-1/0-TO-2OO2-F 


A12R42 


0757-0449 


6 




RESISTOR 20K IX .125U F TC=0« 100 


i 24546 


C4-1/8-TO-2002-F 


A12R43 


0698-0084 


9 


1 


RESISTOR 2.15K IX .125(4 F TC-0+-100 


i 24546 


C4-1/8-T0-2151-F 


A12R44 


0757-0442 


9 




RESISTOR lOK IX ,125W F TC=0* -lOO 


24546 


C4-1/B-TO-1002-F 


A12R45 


0698-3432 


7 


1 


RESISTOR 26.1 IX .125(4 F TC=Q-*-100 


03888 


PMf 5S-1/8-T0 -26R1-F 


A12R46 


0698-3132 


4 


1 


RESISTOR 261 IX .125U F TC=n+-100 


24546 


C4-1/8-T0-261 0-F 


A12R47 


0757-0288 


1 


1 


RESISTOR 9.09K IX ,125U F TC=0+~1(10 


19701 


MF4C1/8--T0-9091-F 


A12R4B 


0757-0280 


3 




RESISTOR IK IX .125(4 F TC=n+-iao 


24546 


C4 ■ 1/8-TO-lOOl-F 


A12R49 


0690-0083 


8 


1 


RESISTOR 1.96K IX .125W F TC=0+-100 


24546 


C4 -1/a-TO -1961-F 


A12RS0 


0698-3157 


3 




RESISTOR 19. 6K IX .125W F TC=0+-100 


24546 


C4-1/8-TD-1962-F 


A12R51 


0698-3443 


0 


1 


RESISTOR 287 IX .125W F TC=0+-100 


24546 


C4-1/8-T0-287R-F 


A12R52« 


0757-0428 


1 


1 


RESISTOR 1.62K IX .125U F TC=n*-100 


24546 


C4 -1/8-T0-1621- F 


A12R53 


2100-3273 


1 


1 


RESISTOR--TRMR 2K 1 OX C SIDE-ADJ 1-TRN 


20480 


2100-3273 


A12RS4 


0698-3159 


5 


1 


RESISTOR 26. IK IX .125(4 F TC=O t -100 


24546 


C4-1/8-T0-2612-F 


A12R5S 


0698-3445 


2 


1 


RESISTOR 348 IX .125U F TC=0+-100 


24546 


C4- 1/8-T0-348H-F 


A12RS& 


2100-3353 


8 




RESISTOR-IRMR 2I)K lOX C SIDE-ADJ 1-TRN 


28480 


2100-3353 


A12RS7 


0698-3450 


9 


1 


RESISTOR 42. 2K IX .125(4 F TC=0 + -10 0 


24546 


C4 -1/0-TO-4222-F 


A12RS8 


0757-0459 


8 




RESISTOR 56. 2K IX .125(4 F TC=0+-100 


24546 


C4-1/8-T0-5622-F 


A1281 


3101-1274 


1 


1 


S14ITCK-SL SPDT BUBHIN 2A 120WAC PC 


28480 


3101-1274 


A12TP1 


1251-0600 


0 


3 


C0NNEC70R-SG1. CONT PIN 1 . 14-HM-BBC-S7. GQ 


20480 


1251-0600 


A12TP2 


0360-0077 


5 


1 


TERHINAL-STUD S(3L-TUR S(4GFRK-MTG 


28480 


0360-0077 


A12TP3 


1251-0600 


0 




CONNECTOR -SGL CONT PIN 1 . 1 4-hM-BSC-S7. SQ 


2B480 


1251-0600 


A12TP4 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4-MH-BSC-GZ SQ 


28480 


1251-0600 


A12U1 


1820-0223 


0 


3 


IC OP AhP GP TO- 99 PKG 


3L585 


CA301AT 


A12U2 


1820-0223 


0 




IC OP AMP GP TO -99 PKG 


3L585 


CA301AT 


A12U3 


1026-0009 


2 


1 


IC OP AMP TQ-99 PKG 


06665 


SSS725CJ 


A12U4 


1820-0223 


0 




IC OP AMP GP TO-99 PKG 


3L585 


CA301AT 


A12U5 


1820-0321 


9 


1 


IC COMPARATOR GP TO-99 PKG 


01295 


SN72710L 


At2U6 


1820-121 1 


8 


1 


IC GATE TTL LS EXCU-QR QUAB 2-INP 


01295 


SN74LS86N 


A12U7 


1820-1197 


9 


2 


IC GATE TTL LS NAND (9UAD 2-INP 


01295 


SN74LS00N 


At2UB 


1820-1195 


7 


1 


IC FF TTL LS D-TYPE POS-EDGE-TRIG COM 


01295 


SN74LS175N 


A12U9 


1020-1197 


9 




IC GATE TTL LS NAND (JUAD 2 INP 


01295 


SN74LSOON 


A12VRt 


1902-0041 


4 


1 


DIODE-ZNR 5.11V 5X DO-35 PD=.4(4 


28480 


1902-0041 


A12UR2 


1902-0025 


4 


1 


DIODE-ZNR lOV SX DO-35 PD=.4(4 TC=+.06X 


28480 


1902-0025 


A12VR3 


1902-3036 


3 


1 


DIODE-ZNR 3.16V 5X DO -7 PD=.4W TC=~.064X 


28480 


1902-3036 










A12 MISCELLANEOUS PARTS 








1480-0073 


6 


2 


PIN-ROLL .062-IN-DIA ,25-IN-LG BE-CU 


28480 


1480-0073 




4040-0748 


3 


1 


EXTR-PC no B1.K POLYC . 062 ■ BD-THKNS 


28480 


4040-0748 




4040-0749 


4 


1 


EXTR-PC BD BPN POLYC . 062-BD-THKNS 


28480 


4040-0749 



See introduction to this section for ordering information 
♦Indicates factory selected value 
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Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


O Q 


A13 


08569-60071 


9 


A13CR1 


1901-0050 


3 


A13CR2 


1901-0050 


3 


A13CR3 






A13CR4 


1901-0539 


3 


A13CR5 


1901-0050 


3 


A13CR& 


1901-0050 


3 


A13CR7 


1901-0050 


3 


A13CR8 


1901-0050 


3 


A13CR9 


1901-0050 


3 


A13CRlf) 


1901-0050 


3 


A13Cflll 


1901-0050 


3 


A13CR12 


1901-0050 


3 


A13CR13 


1901-0050 


3 


A13CR14 


1901-0050 


3 


A 1 3CR 1 5 


1901-0050 


3 


A13CR16 


1901-0050 


3 


A13CR17 


1901-0050 


3 


A13CR18 


1901-0743 


1 


A13CR19 


1901-0050 


3 


A13CR20 






A13CR21 


1901-0743 


1 


A13CR22 


1901-0050 


3 


At3CR23 


1901-0743 


1 


A13CR24 


1901-0050 


3 


At3CR25 


1901-0050 


3 


A13Q1 


1854-0404 


0 


At3Q2 


1854-0404 


0 


A13Q3 


1853-0007 


7 


A13Q4 


1054-0404 


0 


A13Q5 


1854-0404 


0 


A13QS 


1854-0404 


0 


A13Q7 


1854-0404 


0 


A13Q8 


1854-0637 


1 


A13Q9 


1854-0637 


1 


A13Q10 


1854-0637 


1 


A13R1 


0757-0458 


7 


A13R2 


0757-0199 


3 


A13R3 


0757-0199 


3 


A13R4 


0757-0438 


3 


A13R5 


0698-0084 


9 


A13R6 


0757-0199 


3 


A13R7 


0757-0199 


3 


A13R8 


0698-0083 


8 


A13R9 


0757-0199 


3 


A13R10 


0757-0199 


3 


A13Rtl 


0757-0199 


3 


A13R12 


0757-0199 


3 


A13RI3 


0757-0199 


3 


A13R14 


0757-0199 


3 


A13RtS 


0757-0279 


0 


A13R16 


0757-0428 


1 


A13R17 


0757-0199 


3 


A13R18 


0757-0159 


5 


A13R19 


0757-0199 


3 


A13TP1 


1251-0600 


0 


A13TP2 


1251-0600 


0 


At3TP3 


1251-0600 


0 


A13TP4 


1251-0600 


0 


A13TP5 


1251-0600 


0 


A13TP6 


1251-0600 


D 


A13U1 


1820-1112 


8 




1480-0073 


6 




4040-0748 


3 




4040-0750 


7 
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Qty 


Description 


Mfr 

Code 


Mfr Part Number 


i 


RELAY DRIVER ASSEMBLY 


28480 


08569-60071 




DIODE-SUITCHING BOV 200MA 2NS DO-3S 


28480 


1901-0050 




DIBDE-GWITCHING BOV 20QMA 2NS DO-35 
NOT ASSIGNED 


28480 


1901-0050 


1 


DIODE-SM SIG SGUDTTKY 


28480 


1901-0539 




DIODE-SUITCHING 00V 200MA 2NS DO-35 


28480 


1901-0050 




DIODE-SUITCHING BOV 200MA 2NS DD-35 


28480 


1901-0050 




DIODE-SUITCHING BOV 200MA 2NS DO-35 


28480 


1901-0050 




DIODE-SUITCHING BOV 200MA 2NS DO-35 


28480 


1901-0050 




DIODE-SUITCHING 80V 200MA 2NS DO-35 


28480 


1901-0050 




DIODE-SUITCHING BOV 20DMA 2NS DO-35 


28480 


1901-0050 




DIODE-SUITCHING 80V 200MA 2NS DO-35 


28480 


1901-0050 




DIODE-SUITCHING GOV 200MA 2NS DO-35 


28480 


1901-0050 




DIODE-SUITCHING 80V 200MA 2NS DO-35 


28480 


1901-0050 




DIODE-SUITCHING BOV 200MA 2NB DO-35 


28480 


1901-0050 




DIODE-SUITCHING 8QV 200MA 2NS DO-35 


28480 


1901-0050 




DIODE-SUITCHING BOV 200MA 2NS DQ-35 


28480 


1901-0050 




DIODE-SUITCHING 80V 200MA 2NS DO-35 


28480 


1901-0050 


3 


DIODE-PUR RECT 1N4004 400V lA DO-41 


01295 


1N4Q04 




DIODE-SUITCHING 80V 200MA 2NS DO-35 
NOT ASSIGNED 


28480 


1901-0050 




DIODE-PUR RECT 1N4004 400V lA DO-41 


01295 


1N4004 




DIODE-SUITCHING BOV 200MA 2NS DO-35 


28480 


1901-0050 




DIODE-PUR RECT 1N4004 400V lA DO-41 


01295 


1N4004 




DIODE-SUITCHING 80V 200MA 2NS DO-35 


28480 


1901-0050 




DIODE-SUITCHING 80V 200MA 2NS DO-35 


28480 


1901-0050 




TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1854-0404 




TRANSISTOR NPN SI TO-18 PD=360MU 


28480 


1854-0404 




TRANSISTOR PNP 2N3251 SI TO-18 PD=36DMU 


04713 


2N3251 




TRANSISTOR NPN SI TO-18 PD=360MU 


28480 


1854-0404 




TRANSISTOR NPN SI TO-18 PD=360MU 


28480 


1854-0404 




TRANSISTOR NPN SI TO-18 PD=360MU 


28480 


1854-0404 




TRANSISTOR NPN SI TO-18 PD=36DMU 


28480 


1854-0404 




TRANSISTOR NPN 2N2219A SI TD-5 PD=800MU 


01295 


2N2219A 




TRANSISTOR NPN 2N2219A SI TO-5 PD=B00MU 


01295 


2N2219A 




TRANSISTOR NPN 2N2219A SI TO-5 PD=s800MU 


01295 


2N2219A 


1 


RESISTOR 51. IK IX .125U F TC=0+-100 


24546 


C4-t/8-T0-5112-F 




RESISTOR 21. 5K IX .125U F TC=0-i-100 


24546 


C4-1/8-T0-2152-F 




RESISTOR 21. 5K IX .125U F TC=0+-100 


24546 


C4 -1/8-T0-2152-F 




RESISTOR 5.11K IX .125U F TC=0+-100 


24546 


C4 -1/8-T0-5111-F 




RESISTOR 2.15K IX .125U F TC=0+-100 


24546 


C4-1/B-T0-2151-F 




RESISTOR 21. 5K IX .125W F TC=0+-100 


24546 


C4-l/e-T0-2152-F 




RESISTOR 21. 5K IX .125W F TC=0+-100 


24546 


C4-1/8-T0-2152-F 




RESISTOR 1.96K IX .125U F TC=0+-100 


24546 


C4-1/8-T0-1961-F 




RESISTOR 21, 5K IX .125U F TC=0+-10B 


24546 


C4-1/B-T0-2152-F 




RESISTOR 21.5K IX .125U F TC=0+-100 


24546 


C4-1/8-T0-2152-F 




RESISTOR 21, 5K IX .125U F TC=0+-100 


24546 


C4 -1/B-T0-2152-F 




RESISTOR 21.5K IX .125U F TC=0+-100 


24546 


C4-1/8-T0-2152-F 




RESISTOR 21. 5K IX ,125U F TC=0+-109 


24546 


C4-1/8-T0-2152-F 




RESISTOR 21. 5K IX .125U F TC=0+-100 


24546 


C4-l/a-T0-2152-F 


1 


RESISTOR 3.16K IX .125W F TC=0+-100 


24546 


C4-1/B-T0-3161-F 


1 


RESISTOR 1.62K IX .125U F TC=0+-100 


24546 


C4-1/8-T0-1621-F 




RESISTOR 21. 5K IX ,125W F TC=0+-1 00 


24546 


C4 -1/B-T0-2152~F 




RESISTOR IK IX ,5U F TC=0+-100 


28480 


0757-0159 




RESISTOR 21. 5K IX .125U F TC=0+-100 


24546 


C4-1/8-T0-2152-F 




CONNECTOR-SGL CONT PIN 1 . 14-MM-BSC-S7 SQ 


28480 


1251-0600 




CONNECTDR-SGL CONT PIN 1 . 14-MM-BSC-SZ SQ 


2Q4B0 


1251-0600 




CONNECTOR-SGL CONT PIN 1 . 1 4-MM-BSC-SZ, SQ 


28480 


1251-0600 




CONNECTOR-SGL CONT PIN 1 . 1 4-MH-BSC-BZ SQ 


28480 


1251-0600 




CONNECTOR-SGL CONT PIN 1 , 1 4-MM-BSC-SZ SQ 


28480 


1251-0600 




CONNECTOR-SGL CONT PIN 1 . 1 4-MM-BSC-SZ SQ 


28480 


1251-0600 


1 


IC FF TTL LS D-TYPE PQS-EDGE-TRIC 
A13 MISCELLANEOUS PARTS 


01295 


SN74LS74AN 


2 


PIN-ROLL ,062-IN-DIA ,25-IN-LG BE-CU 


28480 


1480-0073 


1 


EXIR-PC BD BLK POLYC . 062-BD-THKNS 


28480 


4040-074B 


1 


EXTR-PC BD RED POLYC , 062-BD-THKNS 


28480 


4040-0750 



See introduction to this section for ordering information 
♦Indicates factory selected value 




















Table 6*3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


1 


A14 


00565-60018 


1 


A14C1 


0180-1743 


2 


A14C2 


0180-0291 


3 


A14C3 


0180-1743 


2 


A14C4 


0180-1743 


2 


A14C5 


0190-1743 


2 


A14C6 


0160-3875 


3 


A14C7 


0160-0302 


5 


A14CB 


0180-0291 


3 


A14C9 


0160-3877 


s 


A14C10 


0160-3875 


3 


At4C11 


0160-3473 


7 


A14C12 


0160-0162 


5 


At4C13 


0160-3875 


3 


A14C14 


0160-0157 


8 


A14C15 


0180-0229 


7 


A14C16 


0160-3875 


3 


At4C17 


0160-3875 


3 


A14C1B 


0160-3875 


3 


A14C19* 


0160-0575 


4 


A14C20 


0180-1731 


8 


A14C2t 


0160-2249 


3 


A14C22 


0160-2249 


3 


A14C23 


0180-1731 


8 


A14CR1 


1901-0050 


3 


A14CR2 


1901-0050 


3 


A14CR3 


1901-0050 


3 


A14CR4 


1901-0050 


3 


A14CR3 


1901-0050 


3 


At4CR6 


1901-0050 


3 


A14CR7 


1901-0050 


3 


At4CR8 


1901-0050 


3 


A14CR9 


1901-0050 


3 


A14CR10 


1901-0050 


3 


A14CRI1 


1901-0050 


3 


A14E1 


0340-0037 


5 


A14K1 


0490-0782 


4 


A1401 


1854-0404 


0 


A14Q2 


1853-0314 


9 


A14Q3 


1854-0404 


0 


A14Q4 


1853-0007 


7 


A14Q5 


1854-0404 


0 


A14Q6 


1853-0007 


7 


A14Q7 


1853-0007 


7 


A14Q8 


1853-0007 


7 


A14Q9 


1853-0007 


7 


A14Q10 


1853-0007 


7 


A14Qtl 


1854-0404 


0 


A14Q12 


1853-0007 


7 


A14Qt3 


1854-0404 


0 


A14Q14 


1853-0007 


7 


A14Q15 


1854-0404 


0 


A14Q16 


1853-0007 


7 


A14Q17 


1054-0637 


1 


A14Qie 


1853-0314 


9 


A14Q19 


1055-0020 


8 


A14Q20 


1855-0098 


0 


At4Q21 


1054-0404 


0 


A14Q22 


1853-0007 


7 


A14Q23 


1855-0020 


a 


A14R1 


0698-3450 


9 


A14R2 


0698-3260 


9 


A14R3 


0698-3450 


9 


A14R4 


0690-3450 


9 


A14RS 


0698-3450 


9 


A14R6 


0690-3260 


9 


A14R7 


0698-3450 


9 


A14R8 


0698-3450 


9 


A14R9 


0698-3450 


9 


At4R10 


0698-3260 


9 



Qty 


Description 


Mfr 

Code 


Mfr Part Number 


1 


TUNING STABI.I.J.ZER CONTROL. ASSEHBLY 


28480 


08565-60018 




CAP ACT TOR -FXD .1UF+-1QX 3SVDC TA 


56289 


150D104X9035A2 




CAPACITOR-FXO 1UF+-10X 35VDC TA 


56289 


150D1 35X9035A2 




CAPACITOR-FXD .1UF+-10X 35VDC TA 


5Yi2B9 


150P104X9035A2 




CAPACITOR-FXD .1UF4--10X 35VDC TA 


56289 


150D1 04X9035A2 




CAPACITOR-FXD .1UF+-10X 3SVDC TA 


56289 


150D104X9035A2 




CAPACITOR-FXD 22PF +-5X 200VDC CER 0+-30 


28480 


0160-3075 


1 


CAPACITOR-FXD .018UF +-10X 200VDC POLYE 


20480 


0160-0302 




CAPACITOR-FXD lUFi-lflX 35VDC TA 


562B9 


150D1 05X9035A2 


1 


CAPACITOR-FXD lOflPF +-20X 200VDC CER 


20480 


0160-3B77 




CAPACITOR-FXD 22PF +-5X 200VDC CER lH-30 


28480 


0160-3875 


1 


CAPACITOR-FXD . 039UF +-5X lOOUDC TFE 


01804 


AF9A1B393J 


1 


CAPACITOR-FXD . 022UF t-lOX 200VDC POLYE 


28483 


3160-0162 




CAPACITQR-FXD 22PF +-5X 2C0UDC CER 0-1-30 


20480 


0160-3875 


1 


CAPACITOR-FXD 4700PF -t-lOX 200VDC POLYE 


2848 0 


3160-3157 


1 


CAPACITOR-FXD 33UF-»-10X lOUDC TA 


56289 


150D336X9010B2 




CAPACITOR-FXD 22PF -<-5X 200VDC CER 04-30 


28480 


0160-3875 




CAPACITQR-FXD 22PF ♦-SX 20UUDC CER 0-4--30 


28480 


0160-3875 




CAPACITOR-FXD 22PF -4-5X 230VCC CER 0 4--30 


28480 


0160-3875 




CAPACITOR-FXD .047UF -4-20X 50VDC CER 


28480 


0160-0575 




CAPACITOR-FXO 4.7UF-I-10X 50VDC TA 


562B9 


15OD475X9O50B2 




CAPACITOR-FXD 4.7PF ■4-.25PF 500VDC CER 


20480 


0160-2249 




CAPACITOR-FXD 4.7PF -4-.25PF 500VDC CER 


28480 


0160-2249 




CAPACITQR-FXD 4.7UF+-10X 50VDC TA 


56289 


150D475X9050B2 


11 


DIODE-SWITCHING 80V 200MA 2NS DO-35 


20480 


1901 -0050 




DIODE-SWITCHING 80V 200MA 2NS DO-35 


284B0 


1901-0050 




DIODE-SWITCHING 81)V 200MA 2NS DO-35 


20480 


1901-0050 




DIODE-SWITCHING 80V 200MA 2NS DO-35 


28400 


1901-0050 




DIODE-SWITCHING 80V 200MA 2NS DO-35 


284B0 


1931-0050 




DIODE-SWITCHING 00V 200HA 2NS DQ-35 


28480 


1901-0050 




DIODE-SWITCHING 80V 200MA 2NS .00-35 


28480 


1931-0850 




DIODE-SWITCHING BOV 2Q0MA 2NS DO-35 


28480 


1901-0050 




DIODE-SWITCHING BOV 2011MA 2NS DO-35 


2848D 


1901-0050 




DIODE-SWITCHING BOV 2fl0MA 2NS DO-35 


28400 


1901-0050 




DIODE-SWITCHING BOV 20QMA 2NS DO-35 


28400 


1901-0050 


1 


TERMINAL-STUD DBL-TUR PRESS-MTG 


28400 


0340-0037 


1 


RELAY-REED lA lOOMA 12VDC-C01L 3VA 


28480 


0490-0782 


7 


TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1854 0404 


2 


TRANSISTOR PNP 2N2905A SI TO-39 PD=600MW 


04713 


2N2905A 




TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1854-0404 


10 


TRANSISTOR PNP 2N3251 SI TO-18 PD=360MW 


04713 


2N3251 




TRANSISTOR NPN SI TO-18 PD:=‘36QMW 


28480 


1054-0404 




TRANSISTOR PNP 2N3251 SI TO-18 PD=360MW 


04713 


2N3251 




TRANSISTOR PNP 2N3251 SI TQ-18 PD=3Y>0MU 


04713 


2N.T2S1 




TRANSISTOR PNP 2N3251 SI TO-18 PD=36DMU 


04713 


2N3251 




TRANSISTOR PNP 2N3251 SI TO-18 PD=360MW 


04713 


2N3251 




TRANSISTOR PNP 2N3251 SI TO-18 PD=360MW 


04713 


2N3251 




TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


18S4-0404 




TRANSISTOR PNP 2N3251 SI TO-18 PD=360MW 


04713 


2N3251 




TRANSISTOR NPN SI TO-18 PD=360MW 


28400 


1054-0404 




TRANSISTOR PNP 2N3251 SI TO-IB PD=360MW 


04713 


2N3251 




TRANSISTOR NPN SI TO-IB PD=360MW 


28480 


1054-0404 




TRANSISTOR PNP 2N3251 SI TO-18 PD=360MW 


04713 


2N3251 


1 


TRANSISTOR NPN 2N2219A SI TO-5 PD=800MW 


01295 


2N2219A 




TRANSISTOR PNP 2N2905A SI TO-39 PD=600hW 


04713 


2N2935A 


2 


TRANSISTOR J-FET N-CHAN D-MODE TO-18 SI 


20480 


1055-0020 




TRANSISTOR P-CHAN E- MODE TO-72 SI 


28480 


1855-0098 




TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1054-0404 




TRANSISTOR PNP 2N3251 SI TD-18 PD=360MW 


04713 


2N3251 




TRANSISTOR J-FET N-CHAN D-MODE TO-18 SI 


28480 


1855-0020 




RESISTOR 42. 2K IX . 1 25U F TC=0+-103 


24546 


C4-1/B-T0-4222-F 


10 


RESISTOR 464K IX .125W F TC=0+-in0 


28480 


0698-3260 




RESISTOR 42. 2K IX .125W F TC=0+-13B 


24546 


C4-1/B-T0-4222-F 




RESISTOR 42.2K IX .125W F TC=0+-in0 


24546 


C4-1/8-T0-4222-F 




RESISTOR 42. 2K IX .125W F TC=0+-100 


24546 


C4-1/0-TO-4222-F 




RESISTOR 464K IX .125U F TC=0+-100 


28400 


0693-3260 




RESISTOR 42. 2K IX .125W F TC=04-100 


24S46 


C4-1/B-T0-4222-F 




RESISTOR 42. 2K IX .12SW F TC=0+-infl 


24546 


C4-1/8-T0-4222-F 




RESISTOR 42. 2K IX .125W F TC=04-100 


24546 


C4 --1/8-T3-4222-F 




RESISTOR 464K IX .125W F TC-Q+-100 


28480 


0698-3260 



See introduction to this section for ordering information 
♦Indicates factory selected value 
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Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 




Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A14R11 


0 <.98-3450 


9 




RESISTOR 42. 2K IX ,125W F TC=0+-100 


24546 


C4-1/8-T0-4222-F 


A14R12 


0698-3450 


9 




RESISTOR 42. 2K IX .125U) F TC=D+-100 


24546 


C4-1/8-T0-4222-F 


ftl4R13 


0698 --3450 


9 




RESISTOR 42. 2K IX .125W F TC=0+-100 


24546 


C4-1/8-T0-4222-F 


A14R14 


0 698-326 D 


9 




RESISTOR 464K IX .125W F TC=0+-100 


28480 


0698-3260 


A14R15 


0698-3260 


9 




RESISTOR 464K IX .12514 F TC=0+-100 


20480 


0698-3260 


A14Rlb 


0698-3260 


9 




RESISTOR 464K IX .125U F TC=0+-100 


28480 


0698-3260 


A14R17 


0698-3450 


9 




RESISTOR 42. 2K IX .125W F TC=0+-100 


24546 


C4-1/8-T0-4222-F 


A14R18 


0698-3450 


9 




RESISTOR 42. 2K 1% .125U F TC=0*-100 


24546 


C4-1/8-T0-4222-F 


A14R19 


0698-3450 


9 




RESISTOR 42. 2K IX .125U F TC=0+-100 


24546 


C4-1/B-T0-4222-F 


A14R2D 


8698-3260 


9 




RESISTOR 464K IX .12514 F TC=0+-100 


28480 


0698-3260 


A14R21 


0698-3260 


9 




RESISTOR 464K IX .12514 F TC=0+-100 


20480 


0698-3260 


A14R22 


0698-3450 


9 




RESISTOR 42. 2K IX .125W F TC=0+-100 


24546 


C4-1/B--T0-4222-F 


A14R23 


0757-0439 


4 


1 


RESISTOR 6.81K IX .125U F TC=0-t-100 


24546 


C4-1/8-T0-6811-F 


A14R24 


0757-0442 


9 


1 1 


RESISTOR lOK IX .125U F TC=D+-10D 


24546 


C4-1/B-TO-1002-F 


1 A14R2S 


0698-3450 


9 




RESISTOR 42. 2K IX .125W F TC=0+~100 


24546 


C4-1/8-T0-4222-F 


A14R2IS 


0757-0464 


5 


1 


RESISTOR 90. 9K IX .125U F TCs0+-100 


24546 


C4-1/8-T0-9092-F 


A14R27 


0698-3450 


9 




RESISTOR 42. 2K IX .125W F TC=0+-100 


24546 


C4-1 /8-T0-4222-F 


A14R28 


0698-3260 


9 




RESTSTOR 464K IX .125W F TC=0+-100 


28480 


0698-3260 


A14R29 


0698-3450 


9 




RESISTOR 42. 2K IX .125W F TC=0+-100 


24546 


C4-1/8-T0-4222-F 


At4R30 


0698-3454 


3 


1 


RESISTOR 215K IX .12514 F TC=0+-10D 


24546 


C4-1/8-T0-2153-F 


A14R31 


0698-3260 


9 




RESISTOR 464K IX .125W F TC=0+-100 


20480 


0690-3260 


A14R32 


0698-3450 


9 




RESISTOR 42. 2K IX .125W F TC=0+-100 


24546 


C4-1/8-TO-4222-F 


A14R33 


0698-3450 


9 




RESISTOR 42. 2K IX .125W F TC=0+-100 


24546 


C4-1/0-TO-4222-F 


A14R34 


0757-0442 


9 




RESISTOR lOK IX .125W F TC=0+-100 


24546 


C4-1/0-TO-1CO2-F 


A14R3S 


0757-0442 


9 




RESISTOR IBK IX .125W F TC=D+-100 


24546 


C4-l/B-T0-10a2-F 


A14R36 


0757-0465 


6 


5 


RESISTOR lOOK IX .125U F TC=0+-100 


24546 


C4-1/8-T0-1C03-F 


A14R37 


0757-0465 


6 




RESTSTOR lODK IX .12514 F TC=0+--100 


24546 


C4-1/8-T0-1003-F 


At4R38 


0698-3136 


8 


3 


RESISTOR 17.8I< IX .125U F TC=0+-100 


24546 


C4-l/a-T0-1782-F 


A14R39 


0698-3457 


6 


2 


RESISTOR 316K IX .12514 F TC=0+-100 


2B480 


0698-3457 


At4R40 


0698-4002 


9 


1 


RESISTOR 5K IX .125W F TC=0+-100 


24546 


C4-1/8-T0--5001-F 


A14R4: 


0757-0461 


2 


1 


RESISTOR 68. IK IX .125W F TC=0+~100 


24546 


C4-1/8-T0-6812-F 


A14R42 


0757-0442 


9 




RESISTOR lOK IX .12514 F TC=0+-100 


24546 


C4-1/8-T0-1002-F 


A14R43 


0757-0465 


6 




RESISTOR lOOK IX . 1 25U F TC=0«-100 


24546 


C4-1/B-T0-10O3- F 


A14R44 


0757-0442 


9 




RESISTOR lOK IX .125U F TC=0+-100 


24546 


C4-1/8-TO-1002-F 


A14R45 


0698-3157 


3 


1 


RESISTOR 19. 6K IX .125U F TC=D+-100 


24546 


C4- 1/8-T0-1962-F 


A14R46 


0698-3449 


6 


1 


RESISTOR 28. 7K IX .125U F TC=0+-10Q 


24546 


C4-l/B-T0-2872-F 


A14R47 


0698-3136 


8 




RESISTOR 17. EK IX .125U F TC^^O^-lOO 


24546 


C4-1/8-T0-1782-F 


A14R48 


0757-0465 


6 




RESISTOR lOOK IX . 125U F TC=0+-100 


24546 


C4-1/B-T0-1003-F 


A14R49 


0698-3457 


6 




RESISTOR 316K IX .125U F TC=0»-100 


28480 


0698-3457 


A14R50 


0757-0442 


9 




RESISTOR 10K IX .125W F TC=C+-100 


24546 


C4-1/8-T0-10Q2-F 


A14R51 


0757-0447 


4 


1 


RESISTOR 16. 2K IX . 125U F TC=0-l-100 


24546 


C4-1/8-T0-1622-F 


A14R52 


0757-0199 


3 


2 


RESISTOR 21.SK IX .125U F TC=Q4-100 


24546 


C4-1/9-T0-2152-F 


A14R53 


0683-1555 


0 


1 


RESISTOR 1.5M 5% . 25W FC TC=-900/+1100 


01121 


CB1555 


A14R54 


0757-0446 


3 


1 


RESISTOR 15K IX .125U F TC=0+-100 


24546 


C4-1/8-T0-1502-F 


A14R55 


0698-3459 


8 


1 


RESISTOR 303K IX .125U F TC=0+-100 


28480 


0698-3459 


At4R56 


0757-0440 


7 


t 


RESISTOR 7.5K IX .12SU F TC=0+-100 


24546 


C4-1/8-T0-7501-F 


A14R57 


2100-1739 


D 


1 


RESISTOR-TRMR 5K lOX UU SIOE-ADJ 20-lRN 


02660 


3810P-502 


A 1 4R58 


0757-0274 


5 


1 


RESISTOR 1.21K IX .125U F TC=0+~100 


24546 


C4-1/8-T0-1211-F 


A14R59 


0698-3452 


1 


2 


RESISTOR 147K IX .125U F TC=0«~100 


24546 


C4 ■1/8-TD-1473-F 


A14R(>0 


0698-3452 


1 




RESISTOR 147K IX .125W F TC=0+-100 


24546 


C4-1/8-T0-1473-F 


A14R(!>1 


0757-0466 


7 


1 


RESISTOR llOK IX .12514 F TC=0+~100 


24546 


C4-1/8-T0-1103-F 


A14R62 


0757-0422 


5 


1 


RESISTOR 909 IX .125U F TC=Q+-100 


24546 


C4-1/8-T0-909R-F 


A14R63 


0757-0442 


9 




RESISTOR lOK IX .12514 F TC=0+~1D0 


24546 


C4-1/B-TO-1002-F 


A14R64 


0757-0279 


D 


1 


RESISTOR 3.16K IX .125U F TC=0+-100 


24546 


C4-1/8-T0-3161-F 


A14R65 


0757-0459 


7 


1 


RESISTOR 51. IK IX ,125U F TC=0+-1D0 


24546 


C4 -1/8-T0-5112-F 


A14R66 


0757-0442 


9 




RESISTOR lOK IX .125U F TC=0+-100 


24546 


C4 -1/8-TC-1002-F 


A14R67 


0757-0123 


3 


2 


RESISTOR 34. BK 1% .12514 F TC=0<~10 0 


28480 


0757-0123 


A14R6B 


2100-1972 


3 




RESISTOR-TRMR 20K lOX (414 SIDE-ADJ 20-TRN 


02660 


3B10P-203 


A14R69 


0757-0123 


3 




RESISTOR 34. OK IX .12514 F TC=0+-100 


28480 


0757-0123 


A14R70 


0698-4008 


S 




RESISTOR 40K IX ,125U F TC=0+-100 


24546 


C4-1/8-T0-4002-F 


A14R71 


2100-1972 


3 




REBISTOR-IRMR 20K lOX 14U SIDE-ADJ 20-TRN 


02660 


3810P-203 


A14R72 


0757-0199 


3 




RESISTOR 21. SK IX .12514 F TC=0+-10C 


24546 


C4-1/8-T0-2152-F 


A14R73 


0698-6901 


1 




RESISTOR 32. OK .5% .125^ F TC=0+-50 


2B4B0 


0698-6901 


A14R74 


0698-8805 


8 


1 


RESISTOR 10.35K .IX ,125U F TC=0+-25 


20480 


0698-8805 


A14R75 


0698-3136 


D 




RESISTOR 17. OK IX .125W F TC=0+-10D 


24546 


C4-1/8-T0-17B2-F 


A14R76 


0757-0288 


1 


1 


RESISTOR 9.09K IX .125W F TC=0+-100 


19701 


MF4C1/8-T0-9091-F 


A14R77 


0757-0442 


9 




RESISTOR lOK 1% .12514 F TC=0+-100 


24546 


C4- 1/8-TO-igOH-F 


A14R7B 


0757-0442 


9 




RESISTOR lOK IX .12514 F TC=0+-100 


24546 


C4-1/0-TO-1OO2-F 


A14R79 


0757-0401 


H 




RESISTOR 100 IX .125U F TC=0+-100 


24546 


C4-1/8-TO-101-F 


A14R8Q 


0757-0401 


y 




RESISTOR 100 IX .12514 F TC=0+-100 


24546 


C4-1/0-TO-1O1-F 


A14R81 


0757-0442 






RESISTOR lOK IX .12514 F TC=O+-ia0 


24546 


C4-1/8-T0-1002-F 


A14R82 


0690-3624 


M 




RESISTOR 150 5X 214 MO TC=0+-200 


28480 


0698-3624 


A14R83 


0757-0465 






RESISTOR lOOK IX .125H F TC=0+-100 


24546 


C4-1/8-T0-10D3-F 


A14R84 


0757-0449 


n 




RESISTOR 20K IX .12514 F TC=0+-100 


24546 


C4-l/8-Tfl-2002-F 


A14R85 


0757-0401 




1 


RESISTOR 100 IX .125U F TC*0+-100 


24546 


C4 1/8-TO-lOl-F 
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See introduction to this section for ordering information 
*Indicates factory selected value 
















Table 6-3. Replaceable Parts 



Reference 


HP Part 


Designation 


Number 


A14RB6 


0757-0346 


A14R87 


0757-0346 


A14R88 


0757-0401 


A14R89 


07S7-02BO 


A14TP1 


1251-0600 


A14TP2 


1251-0600 


A14TP3 


1251-0600 


A14TP4 


0360-0077 


A14TP5 


1251-0600 


A14TP6 


1251-0600 


A14TP7 


1251-0600 


A14TP8 


1251-0600 


A14TP9 


1251-0600 


A14TP10 


1251-0600 


A14TP1 1 


1251-0600 


A14TP12 


1251-0600 


A14TP13 


1251-0600 


A14TP14 


1251-0600 


A14U1 


1026-0261 


A14U2 


1026-0261 


A14U3 


5001-8117 


A14U4 


1826-0261 


A14US 


1826-0261 


A14U6 


1826-0261 


A14U7 


1826-0261 


A14U8 


1826-0261 




Description 




Mfr Part Number 




RESISTOR la IX .U'ISW F TC=0«-100 
RESISTOR 10 \X .125U F TC=C+-100 
RESISTOR IDD 1Z ,1£SW F TC=0*-in0 
RESISTOR IK IX .135W F TC--0+-100 

CONNECTOR-SOL CONT PIN 1 . 1 4- MM- BOC-SZ SQ 
CONNECTOfi-SGL CONT PIN 1 . 1 4 MM-BSC-SZ SG) 
CDNNECTOR-SEL CONT PIN 1 . 1 4-MM- BSC-SZ S« 
TERMINAL-STUD SOL-TUR SUGFRM-MTG 
CCNNECTOR-SGL CONT PIN 1 . 1 4- MM-BGC - SZ EQ 

CONNECTOfi-SGL CONT PIN 1 . 1 4-MM-BSC-SZ SQ 
CONNECTOR-SGL CONT PIN 1 . 1 4- MM- BSC-SZ Sq 
CONNECTOR-SGL CONT PIN 1 . 1 4-MM -BSC- SZ. SQ 
CONNECTOR-SGI. CONT PIN 1 . 14-MM-BBC- SZ SQ 
CONNECTOR-SGL CONT PIN 1 . 1 4 -MM-BSC-SZ SQ 

CONNECTOR-SGL CONT PIN 1 . 14- MM-BBC SZ EQ 
CONNECTOR-SGL CONT PIN 1 . 1 4- MM-BSC-SZ SQ 
CONNECTOR-SGL CONT PIN 1 . 1 4- MM- BSC-SZ SQ 
CONNECTOR-SGL CONT PIN 1 . 1 4 MM-BSC-SZ SQ 

IC OP AMP LDU-KOIEE TD-99 PKG 
IC OP AMP LOW-NOISE TO-99 PKG 
IC-OP AMP GP DUAL TO-99 PKG 
IC OP AMP LOW-NOISE TO-99 PKG 
1C OP AMP LOW-NOISE TO-99 PKG 

IC OP AMP LOW-NOISE TO-99 PKG 
IC OP AMP LOW-NOISE TO-99 PKG 
IC OP AMP LOW-NOISE TO-99 PKG 

A14 MISCELLANEOUS PARTS 



C4-l/8-TB-10Rn-F 
C4-t/8-TC-10R(l-F 
C4-l/B-Tn-101 -F 
C4-l/8-T0-in0t-F 

1251-0600 

1251-0600 

1251-0600 

0360-0077 

1251-0600 

12S1-0600 

1251-0600 

1251-0600 

1251-0600 

1251-0600 

1251-0600 

l?.51-06n0 

1251-0600 

1251-0600 

1026-0261 

1826-0261 

5081-8117 

1826-0261 

1B26-0261 

1826-0261 

1826-0261 

1826-0261 



0340-0039 

1480-0073 

4040-0748 

4040-0751 



TERMINAL BUSHING - TEFLON: MOUNTS IN 
PIN-ROLL ,062-IN-DIA .25-JN-LG BE-CU 
EXTR-PC BD BLK POLYC . 062-BD -THKNG 
EXTR-PC BD DRN POLYC . n62-BD-l HKNS 



0340-0039 

1480-0073 

4040-0748 

4040-0751 




See introduction to this section for ordering information 
*Indicates factory selected value 














Table 6*3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


AIS 


00565-60032 


A15C1 


0160-3075 


A1SC2 


0160-3877 


A15C3 


0160-3075 


A15C-4 


0180-0197 


A15C5 


0180-0197 


A15CR1 


1901-0050 


A15CR2 


1901-0050 


A15CR3 


1901-0050 


At SCR 4 


1901-0050 


A1SCR5 


1901-0050 


A15CR6 


1901-0050 


A15CR7 


1981-0050 


AlSCRe 


1901-0050 


A15CR9 


1901-0050 


AlSCRtO 


1901-0050 


A15CR11 


1901-0050 


A15CR12 


1901-0050 


A15CRt3 


1901-0050 


At SCR 14 


1901-0050 


A15CR15 


1901-0050 


AlSCRlfc 


1901-0050 


A15CR17 


1901-0050 


A1SCR18 


1901-0050 


A1 SCR 1 9 


1901-0050 


AtSLI 


9140-0210 


A15L2 


9140-021 0 


Atsqi 


1855-0020 


A15Q2 


1855-0020 


A15Q3 


1854-0404 


A15Q4 


1854-0404 


AtSQS 


1854-0404 


A15Q& 


1854-0404 


A15Q7 


1854-0557 


AISQB 


1855-0020 


A1SQ9 


1055-0020 


AISQIO 


1855-0020 


AlSQll 


1054-0404 


A1SQ12 


1854-0404 


AtSQ13 


1054-0404 


AISQ14 


1854-0404 


Atsqis 


1854-0557 


A1SQ16 


1853-0007 


A15Q17 


1854-0404 


AisqiB 


1854-0404 


A15Q19 


1054-0404 


A1SQ20 


1854-0404 


AlSQSl 


1854-0404 


A15Q22 


1854-0404 


A15Q23 


1054-0404 


AlSq24 


1854-0404 


A1SQ2S 


1054-0404 


Aisq26 


1854-0404 


A15Q27 


1854-0404 


AlSRl 


0690-6630 


A15R2 


0757-0199 


A15R3 


0757-0199 


A15R4 


0698-3451 


A15R5 


0698-6630 


AlSRb 


0757-0199 


A15R7 


0757-0199 


AtSR8 


0690-8047 


A15R9 


0698-8861 


AlSRl 0 


0757-0199 


A15R11 


0757-0199 


A15R12 


0757-0442 


A15R13 


0757-0199 


AlSRl 4 


0757-0199 


A15R15 


0757-0199 


A1SR16 


0690-8847 


A15R17 


0698-6630 


A15R18 


0698-6353 


A15R19 


0757-0465 


A1SR20 


0757-0199 



c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


8 




SWEEP ATTENUATOR ASSEMBLY 


28480 


00565-60032 


3 


2 


CAPACITOR-FXD 22PF +-5Z 200VDC CER Ot-30 


20480 


0160-3875 


5 


1 


CAPACITOR-FX!) lOOPF +-20X 200VDC CER 


28480 


0160-3877 


3 




CAPACITOR-FXD 22PF +-SX 200VDC CER 0+-30 


28480 


0160-3875 


8 


2 


CAPACITOR-FXD 2.2UF+-10X 209DC TA 


56289 


150D225X902DA2 


8 




CAPAOITOR-FXD 2.2UF+-10X 209DC TA 


56289 


150D225X9020A2 


3 


19 


DIODE -SWITCHING BOW 200MA 2NS DO-35 


28480 


1901-0050 


3 




DIODE-SWITCHING 00V 200MA 2NS DO-35 


28480 


1901-0050 


3 




DIODE-SWITCHING 809 200MA 2NS tO-35 


28480 


1901-0050 


3 




DIODE-SWITCHING BOV 2(10MA 2NS DO-35 


28480 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS DD-35 


28480 


1901-0050 


3 




DIODE-SWITCHING 8QV 200MA 2NS DO-35 


28480 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS EO-35 


28480 


1901-0050 


3 




DIODE-SWITCHING BOV 200MA 2NS DO-35 


28480 


1901-0050 


3 




DIODE-SUITCHING 80V 200MA 2NS DO-35 


28480 


1901-0050 


3 




DIODE-SWITCHING 8QV 200MA 2NS DO-35 


28480 


1901-0050 


3 




DIODE-SWITCHING 8DV 200MA 2NS DO-35 


28480 


1901-0050 


3 




DIODE-SWITCHING BOV 200MA 2NS DO-35 


28480 


1901-0050 


3 




DIODE-SUITCHING BOV 200MA 2NS DO-35 


28480 


1901-0050 


3 




DIODE-SUITCHING 80V 20 DMA 2NS DO-35 


28480 


1901-0050 


3 




DIODE-SWITCHING 8DV 200MA 2NS DO-35 


28480 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS D0-3S 


28480 


1901-0050 


3 




DIDDE-SWITCHING BOV 200MA 2NS D0-3S 


28480 


1901-0050 


3 




DIODE-SUITCHING 80V 200MA 2NS DO-35 


28480 


1901-0050 


3 




DIODE-SUITCHING 8DV 200MA 2NS DD-35 


28480 


1901-0050 


1 


2 


INDUCTOR RF-CH-MLD lOOUH 5X .166DX.305LG 


28480 


9140-0210 


1 




INDUCTOR RF-CH-MLD 1O0UH 5X .166DX.385LG 


28480 


9140-0210 


8 


5 


TRANSISTOR J-FET N-CHAN D-MODE TO-10 SI 


28400 


1055-0020 


0 




TRANSISTOR J-EET N-CHAN D-MODE TO-18 SI 


28480 


1855-0020 


0 


19 


TRANSISTOR NPN SI TO-10 PD=360MU 


20480 


1854-0404 


D 




TRANSISTOR NPN SI TO-18 PD®360MW 


28480 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360MU 


20480 


1854-0404 


D 




TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1054-0404 


4 


2 


TRANSISTOR NPN 2N2432A SI TO-18 PD=300MW 


01295 


2N2432A 


8 




TRANSISTOR J-FET N-CHAN D-MODE TO-18 SI 


28480 


1855-0020 


8 




TRANSISTOR J-FET N-CHAN D-HODE TO-18 SI 


20480 


1055-0020 


8 




TRANSISTOR J-FET N-CHAN D-MODE TO-18 SI 


2Q4B0 


1055-0020 


0 




TRANSISTOR NPN SI TO-18 PD=36BMW 


2848D 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360MU 


28480 


1854-0404 


H 




TRANSISTOR NPN SI TO-18 PD=360MU 


20480 


1854-0404 


El 




TRANSISTOR NPN SI TO-18 PD=360MU 


2B4G0 


1854-0404 


4 




TRANSISTOR NPN 2N2432A SI TO-18 PD=300MW 


01295 


2N2432A 


7 


, 1 


TRANSISTOR PNP 2N3251 SI TO-18 PD=360MW 


04713 


2N3251 


0 




TRANSISTOR NPN SI TO-tB PD=360MW 


20480 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360MU 


284BD 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=36DMU 


28480 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=36BMU 


28480 


1854-0404 


0 




TRANSISTOR NPN 51 TO-18 PD=360MM 


28480 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD*360MU 


28480 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD*360MU 


28480 


1854-0404 


3 


9 


RESISTOR 20K .IX .12SU F TC=D+-25 


28480 


0698-6630 


3 


30 


RESISTOR 21. 5« IX .125W F TC=0+-100 


24546 


C4-1/8-T0-2152-F 


3 




RESISTOR 21. 5K IX .125U F TC=0+-100 


24546 


C4-1/8-TD-2152-F 


0 


1 


RESISTOR 133K IX .125W F TC=0+-100 


24546 


C4-1/B-T0-1333-F 


3 




RESISTOR 2DK .IX .125W F TC=0+-25 


2848 D 


0698-6630 ' 


3 




RESISTOR 21.5K IX .125W F TC=0+-100 


24546 


C4-1/8-T0-2152-F 


3 




RESISTOR 21, 5K IX .125W F TC=0+-in0 


24546 


C4 -1/8-T0-21S2-F 


0 


2 


RESISTOR 66.5K . 25X .125W F TC=0 4-10 0 


20480 


0678-8847 


ft 


1 


RESISTOR 6.66K ,1X .125W F TC=0+-25 


28480 


0698-8861 


3 




RESISTOR 21.5K IX .125W F TC=04-100 


24546 


C4-1/B-T0-2152-F 


3 




RESISTOR 21. 5K IX .125W F TC=04-100 


24546 


C4 -1/8-T0-2152-F 


9 


5 


RESISTOR lOK IX .125W F TC=04-100 


24546 


C4-1/0-TO-1OO2-F 


3 




RESISTOR 21. 5K IX .125U F TC=04-lO0 


24546 


C4-1/8-T0-2152-F 


3 




RESISTOR 21.5K IX ,125U F TC=04-10C 


24546 


C4 -l/B-TO-aiSa-F 


3 




RESISTOR 21. 5K IX ,125W F TC=04-100 


24546 


C4-1/8-T0-2152-F 


B 




RESISTOR 66, 5K .25X .125U F TC=04-10(I 


28480 


0698-8847 


3 




RESISTOR 20K .IX .125U F TC=0«-25 


28480 


0698-6630 


7 


V 


RESISTOR SDK .IX .125U F TC=04-25 


28480 


0698-6353 


ft 


ft 


RESISTOR lOOK IX .125U F TC=C4-100 


24546 


C4-1/B-T0-10O3-F 


3 




RESISTOR 21. 5K IX .125W F TC=04-100 


24546 


C4-t/8-T0-2lS2-F 
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Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


I 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A1SR21 


0737-0199 


3 




RESISTOR 21. 5K IX .125U F TC=0+~100 


24546 


C4-l/a-T0-21Sa-F 


A15R22 


0698-6630 


3 




RESISTOR 2DK .IX .125U F TC*0+-25 


23480 


0698-6630 


A1SR23 


0698-6624 


5 


1 


RESISTOR 2K .IX . 125W F TC=0+-25 


28480 


0698-6624 


A15R24 


0757-0442 


9 




RESISTOR lOK IX .125U F TC=O+-lD0 


24546 


C4-1/8-T0-1002-F 


A15R25 


0757-0465 


6 




RESISTOR lOOK IX .12514 F TC=0+-100 


24546 


C4-1/8-T0-1003-F 


A15R26 


0757-0199 


3 




RESISTOR 21. 5K IX ,125W F TC=0+-100 


24546 


C4-1/B-T0-2152-F 


At5R27 


0757-0199 


3 




RESISTOR 21. 5K IX .125W F TC=0+-100 


24546 


C4-1/8-T0-21S2-F 


A1SR28 


0698-6630 


3 




RESISTOR 2DK .IX .125U F TC=0+-25 


2848 0 


0698-6630 


A15R29 


0698-6630 


3 




RESISTOR 20K .IX .125U F TC=0+-25 


28480 


0693-6630 


A15R30 


0757-0465 


6 




RESISTOR 1D0K IX .125U F TC=0+-100 


24546 


C4-1/8-T0-10O3-F 


A1SR31 


0757-0199 


3 




RESISTOR 21. 5K IX . 125U F TC=0+-100 


24546 


C4-1/B-T0-2152-F 


A15R32 


0757-0199 


3 




RESISTOR 21. 5K IX .125W F TC=0+-100 


24546 


C4-1/8-T0-2152-F 


A15R33 


0757-0199 


3 




RESISTOR 21.5I( IX .12514 F TC=0+-100 


24546 


C4-1/8-T0-2152-F 


A1SR34 


0757-0199 


Q 




RESISTOR 21. 5K IX .125U F TC«=0+-100 


24546 


C4-1/9-T0-2152-F 


AtSR3S 


0757-0458 


i 


2 


RESISTOR 51. IK IX .12514 F TC=0+-100 


24546 


C4-1/B-T0-S112-F 


A1SR36 


0757-0465 


B 




RESISTOR lOOK IX .125W F TC=D+-103 


24546 


C4-1/8-T0-10O3-F 


At5R37 


0757-0199 


3 




RESISTOR 21. 5K IX .125W F TC=0+-100 


24546 


C4-1/8-T0-2152-F 


A1&R38 


0698-8852 


5 


1 


RESISTOR 28. 6K . 25X .125U F TC=0+-100 


28480 


0698-8852 


A15R39 


0698-6630 


3 




RESISTOR 20K .IX .125W F TC=0+-25 


28480 


0690-6630 


A1SR40 


0698-6377 


5 


1 


RESISTOR 200 .1% .125U F TC=0+-25 


28480 


0698-6377 


A15R41 


0757-0442 


9 




RESISTOR lOK IX .125U F TC=0+-100 


24546 


C4-1/8-T0-1002-F 


A1SR42 


0757-0465 


6 




RESISTOR lOOK IX .125U F TC=0+-100 


24546 


C4-1/8-T0-1003-F 


A15R43 


0757-0199 


3 




RESISTOR 21. 5K IX .12514 F TC=0+-100 


24546 


C4-1/8-T0--21S2-F 


A1SR44 


0757-0199 


3 




RESISTOR 21. 5K IX .125U F TC=0+-100 


24546 


C4- 1/8-T0-2152-F 


A15R4S 


0698-6630 


3 




RESISTOR 20K .IX .125W F TC=0+-25 


28480 


0698-6630 


A1SR46 


0698-6630 


3 




RESISTOR 20K .IX .125U F TC=0+-25 


2B4B0 


0698-6630 


At5R47 


0757-0465 


6 




RESISTOR lOOK IX .125U F TC=0+-lfl0 


24546 


C4-1/8-TO-1003-F 


A15R4B 


0757-0199 


3 




RESISTOR 21. SK IX ,125U F TC=0+-100 


24546 


C4-1/B-T0-2152--F 


A15R49 


0757-0199 


3 




RESISTOR 21, 5K IX ,125U F TC=0+-lfl0 


24546 


C4-1/8-TC-2152-F 


A15R50 


0757-0199 


3 




RESISTOR 21. 5K IX .125M F TC=0+-100 


24546 


C4-1/8-T0-2152-F 


A15RS1 


0757-0199 


3 




RESISTOR 21. 5K IX ,12514 F TC=0+-100 


24546 


C4-1/B-T0-2152-F 


A 1 SR 52 


0698-3194 


8 


2 


RESISTOR 20K .25X .125U F TC=0+-50 


03888 


PME55-1/8-T2-2002-C 


A15RS3 


2100-1972 


3 


1 


RESISTOR-TRHR 2QK lOX UW SIDE-ADJ 20-TRN 


02660 


3810P-203 


AtSR54 


0757-0442 


9 




RESISTOR lOK IX . 1 25W F TC=0+~100 


24546 


C4-1/B-T0-1002-F 


A15R55 


0757-0442 


9 




RESISTOR lOK IX .12SU F TC=0+-100 


24546 


C4-1/B-T0-1002-F 


A15R56 


0757-0199 


3 




RESISTOR 21. 5K IX .125W F TC“0+-100 


24546 


C4- 1/8-T0-2152-F 


A15R57 


0757-0458 


7 




RESISTOR 51. IK IX .125W F TC=0+-100 


24546 


C4-1/8-T0-5112-F 


A15R58 


0757-0199 


3 




RESISTOR 21. 5K IX .125W F TC=0+-100 


24546 


C4-1/8-T0-2152-F 


A1SR59 


0757-0199 


3 




RESISTOR 21. 5K IX .125U F TC=0+-100 


24546 


C4-1/8-T0-2152-F 


A15R6D 


0757-0199 


3 




RESISTOR 21. 5K IX .125U F TC=0+-100 


24546 


C4-1/B-T0-2152-F 


A15R61 


0757-0199 


3 




RESISTOR 21. 5K IX .12514 F TC=0+-100 


24546 


C4-1/8-T0-2152-F 


A15R62 


0698-3194 


8 




RESISTOR 20K .25X .12514 F TC=0+-S0 


03868 


PME55-1/8-T2-2002-C 


A15Rt>3 


0757-0199 


3 




RESISTOR 21. 5K IX , 125U F TC=0+-100 


245 46 


04 1/8-T0-2152-F 


A15TP1 


0360-0077 


5 


1 


TERMINAL- STUD SGL-TIIR SWOrRM-MTO 


28480 


0360-0077 


A15TP2 


1251-0600 


El 


6 


CONNECTOR-SOL CONT PIN 1 . 14-MM-BSC-S7. SO 


28488 


1251-0600 


A15TP3 


1251-0600 


0 




CONNECTOR-BGL CONT PIN 1 , 14-MM-BSC-S2 BQ 


28480 


1251-0600 


A15TP4 


1251-0600 


D 




CONNECTOR-SOL CONT PIN 1 . 1 4-MM-BSC-SZ SQ 


20480 


1251-0600 


At3TP5 


1251-0600 


i 




CONNECTOR-SOL CONT PIN 1 , 1 4-MM-BBC-SZ EQ 


2848 0 


1251-0600 


At5TP6 


1251-0600 


H 




CONNECTOR-SOL CONT PIN 1 , 14-MM-BSC-SZ SQ 


20480 


1251-0600 


A15TP7 


1251-0600 


0 




CONNECTOR-SOL CONT PIN 1 . 14-MM-BSC-SZ SQ 


28480 


1251-0600 


A15U1 


1026-0261 


8 


5 


IC OP AMP LOW-NOISE TO-99 PKG 


28480 


1826-0261 


A15U2 


1826-0261 


8 




IC OP AMP LOW-NOISE TO-99 PKG 


28480 


1826-0261 


A15U3 


1826-0261 


8 




IC OP AMP LOW-NOISE TO-99 PKG 


28480 


1826-0261 


A1SU4 


1826-0261 


8 




IC OP AMP LOU- NOISE TO-99 PKG 


28480 


1826-0261 


A1SU5 


1826-0261 


8 




IC OP AMP LOU-NOISE TO-99 PKG 


28480 


1026-0261 


A15VR1 


1902-3104 


6 


3 


DIODE-ZNR 5.62V 5X DO-35 PD=.4U 


28480 


1902-3104 


A15WR2 


1902-3104 


6 




DIODE-ZNR 5.62V 5X DO-35 PD»,4W 


28480 


1902-3104 


A1SUR3 


1902-3104 


6 




DIODE-ZNR 5.62V SX DO-35 PD=,4W 


28480 


1902-3104 


A15VR4 


1902-3059 


0 


1 


DIODE-ZNR 3.93V 5X DO -35 PD*.4U 


28480 


1902-3059 










A15 MISCELLANEOUS PARTS 








1480-0073 


6 


2 


PIN-ROLL ,062-IN-DIA ,25-IN-LG BE-CU 


28480 


1480-0073 




4040-0748 


3 


1 


EXTR-PC BD BLK POLYC , 062-BD-THKNS 


28480 


4040-0748 




4040-0752 


9 




EXTR-PC BD YEL POLYC .062-BD-THKNS 


20480 


4040-0752 





See introduction to this section for ordering information 
^Indicates factory selected value 
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Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


Alb 


08Sb9-bOOb7 


3 


1 


SWEEP GENERATOR ASSEMBLY 


28480 


08569-60 067 


A16C1 


OieO'0197 


8 


6 


CAPACITOR-FXD 2.2UF+-10X 20VDC TA 


56289 


150D225X9020A2 


AlbC2 


01b0-345b 


6 


4 


CAPACITOR-FXD 1300PF +-10% IKUDC CER 


28480 


0160-3456 


A16C3 


0160-345b 


6 




CAPACITOR-FXD lOOOPF +-10% IXyDC CER 


28480 


0160-3456 


AlbC4 


01b0-22b2 


13 


1 


CAPACITOR-FXD 16PF +-S% 5009DC CER 0+-30 


28480 


0160-2262 


A16C5 


0160-3466 


8 


3 


CAPACITOR-FXD lOOPF +-10X IKVDC CER 


2B48C 


0160-3466 


AlbCb 


0160-2150 


5 


1 


CAPACITOR-FXD 33PF +-5% 3009DC MICA 


2848 D 


0160-2150 


AlbC7 


0160-3466 


8 




CAPACITOR-FXD lOOPF t-lflX 1K9DC CER 


28480 


0160-3466 


AlbCB 


DlBO-0197 


8 




CAPACITOR-FXD 2.2I,)F+-10% 20VDC TA 


56289 


150D225X9020A2 


A16C9 


0160-2307 


4 


1 


CAPACITOR-FXD 47PF +-5% 300VDC MICA 


28480 


0160-2307 


AlbClO 


0160-3456 


6 




CAPACITOR-FXD lOOOPF +-1 0% IKVDC CER 


28480 


0160 -3456 


AlbCll 


0180-1735 


2 


1 


CAPACITOR-FXD .22IJF+-10% 359DC TA 


56289 


150D224X9035A2 


AlbC12 


0160-3009 


5 


1 


CAPACITOR-FXD 982PF +-1Z 1009DC MICA 


28400 


0160-3D09 


AlbCll 


0160-3402 


2 


1 


CAPACITOR-FXD lUF +-5% 50VDC MET-PQLYC 


28480 


0160-3402 


AlbC14 


0180-0197 


8 




CAPACITOR-FXD 2.2UF+-10% 209DC TA 


56289 


1SOD225X9020A2 


AlbClS 


0160-0166 


□ 


1 


CAPACITOR-FXD ,068UF +-10% 2D0VDC POLYE 


28480 


0160-0166 


AlbClb 


0160-2055 


Q 


3 


CAPACITOR-FXD .OIUF +80-20% 1009DC CER 


28480 


0160-2055 


A16C17 


0160-4084 


Q 


3 


CAPACITOR-FXD .lUF +-20X 50VDC CER 


28480 


0160-4084 


AlbClS 


0160-2055 


n 




CAPACITOR-FXD .OIUF +80-20X lOOVDC CER 


28480 


0160-2055 


AlbC19 


0160-2055 


H 




CAPACITOR-FXD .OIUF +00-20% lOOVDC CER 


28480 


0160-2055 


A16C20 


0160-3466 


8 




CAPACITOR-FXD lOOPF +-10X IKVDC CER 


28480 


0160 -3466 


A16C21 


0160-4064 


8 




CAPACITOR-FXD ,1UF +-20% 50VDC CER 


28480 


0160-4084 


AlbC22 


0160-4084 


8 




CAPACITOR-FXD .lUF +-20% 50VDC CER 


20480 


0160-4084 


AlbC23 


0160-3456 


6 




CAPACITOR-FXD lOOOPF +-t0% IKVDC CER 


28480 


0160-3456 


A16C24 


0180-0197 


8 




CAPACITOR-FXD 2.2UF+-10% 20VDC TA 


56289 


150D225X9C20A2 


A16C25 


0180-0197 


8 




CAPACITOR-FXD 2.2UF+-10% 20VDC TA 


56289 


150D225X9020A2 


AlbC2b 


0180-0197 


8 




CAPACITOR-FXD 2,2UF+-10% 20VDC TA 


56289 


150D225X902CA2 


AlbC27 


0160-3670 


6 


1 


CAPACITOR-FXD ,1UF +-20% 200VDC CER 


28480 


0160-3670 


AlbCHl 


1901-0050 


3 


35 


DIODE-SUITCHING BOV 20 DMA 2N5 DO-35 


2B48Q 


1901-0050 


AlbCR2 


1901-0050 


3 




DIODE-SWITCHING BOV 200MA 2NS DO-35 


28480 


1901-0050 


AlbCR3 


1901-0376 


6 


1 


DIODE-GEN PRP 35V SOMA DO-35 


28480 


1901-0376 


A16CR4— 

A16CR3b 


1901-0050 


3 




DIODE-SWITCHING BOV 200MA 2NS DO-35 


28480 


1901-0050 


AlbLl 


9140-0210 


1 


3 


INDUCTOR RF-CH-MLD lOOUH 5X .166DX.305LG 


20480 


9140-0210 


AlbL2 


9140-0210 


1 




INDUCTOR RF-CH-MLD lOOUH 5% .166DX.385LG 


20480 


9140-0210 


A16L3 


9140-0210 


1 




INDUCTOR RF-CH MLD tOOUH 5% .166DX.385LG 


28480 


9140-0210 


A16L4 


9140-0237 


2 


1 


INDUCTOR RF-CH-MLD 200LIH 5% ,166DX.3e5LG 


28480 


9140-0237 


AlbHPl 


1205-0202 


1 


1 


THERMAL LINK DUAL T0-18-CS 


2848(1 


1205-0202 


AlbHP2 


1480-0073 


6 


2 


PIN-ROLL .062-IN-DIA .25-IN -LG BE-Cll 


28480 


1400-0073 


AlbMP3 


4040-074B 


3 


1 


EXTR-PC BD BLK POLYC . 062-BD-THKNS 


28480 


4040-0748 


A16MP4 


4040-0753 


0 


1 


EXTR-PC BD GRN POLYC . 062~BD~THKNS 


28480 


4040-0753 


AlbQl 


1854-0404 


0 


25 


TRANSISTOR NPN SI TO-18 PD=360MU 


28480 


1854-0404 


A16Q2 


1855-0417 


7 


1 


TRANSISTOR J-FET N-CHAN D-MODE TO-18 SI 


20480 


1855-0417 


A16Q3 


1854-0404 


R 




TRANSISTOR NPN SI TO-18 PD=360MU 


28480 


1854-0404 


A16Q4 


1854-0404 


11 




TRANSISTOR NPN SI TO-18 PD=360MU 


28480 


1854-0404 


AlbQS 


1854-0404 


11 




TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1834-0404 


AlbQb 


1853-0281 


9 


4 


TRANSISTOR PNP 2N2907A SI TO-18 PD=400MW 


04713 


2N2907A 


AlbQ7 


1B54-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360MU 


28400 


1854-0404 


AlbQS 


1855-0020 


8 


1 


TRANSISTOR J-FET N-CHAN D-MODE TO-18 SI 


28480 


1055-0020 


AlbQ9 


1853-0281 


9 




TRANSISTOR PNP 2N2907A SI TO-18 PD=400MW 


04713 


2N2707A 


AlbQlO 


1854-0404 


u 




TRANSISTOR NPN SI TO-18 PD>*36nMU 


28480 


1834-0404 


Al&Qll 


1853-0316 


1 


1 


TRANSISTOR-DUAL PNP PD=500MW 


28480 


1853-0316 


AlbQ12 


1855-0 082 


2 


2 


TRANSISTOR J-FET P-CHAN D-MODE SI 


20480 


1855-0082 


AlbQ13 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1854-0404 


AlbQ14 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1054-0404 


AlbQlS 


1854-.0404 


0 




TRANSISTOR NPN SI TO-18 PD=360MU 


28480 


1854-0404 


AlbQlb 


1855-0082 


2 




TRANSISTOR J-FET P-CHAN D-MODE SI 


28480 


1835-0082 


A16Q17 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1854-0404 


AlbQlB 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=36DMU 


28480 


1854-0404 


AlbQl? 


1853-0281 


9 




TRANSISTOR PNP 2N2907A SI TO-18 PD=400hW 


04713 


2N2907A 


AlbQ20 


1854-0404 


0 




TRANSISTOR NPN SI TO-IQ PD=360MW 


20480 


1834-0404 


AlbQEl 


1854-0404 


0 




TRANSISTOR NPN ST TO-18 PD=360MW 


28480 


1834-0404 


A16GI22 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1054-0404 


AlbQ23 


1854-0404 


0 




TRANSISTOR NPN SI TO-tB PD=360MW 


28480 


1854-0404 


AlbQ24 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1854-0404 


AlbQ25 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360MU 


28480 


1854-0404 


AlbQ2b 


1854-0404 


0 




TRANSISTOR NPN ST TO-18 PD=360MU 


28480 


1854-0404 


AlbQ27 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360MU 


2848D 


1854-0404 


AlbQ2S 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360MW 


28400 


1854-0404 


A1bQ29 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 P0=36BMU 


28480 


1854-0404 


AlbQ30 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360MU 


28480 


1854-0404 
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Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


A16Q31 


1854-0404 


A16Q32 


1854-0404 


A1<>Q33 


1853-0036 


A16Q3A 


1854-0404 


AlbRl 


0698-3451 


A16t!2 


0698-8848 


A16R3 


0698-7421 


A16R4 


0690-3194 


A16R5 


0698-7797 


A16R& 


0757-0442 


A16R7 


0757-0442 


A16RB 


0698-3450 


A16R9 


2100-2852 


A16R10 


0757-0279 


AlbRll 


0757-0459 


Al^iR12 


0699-3152 


A16R13 


0757-0442 


A16R1A 


0757-0289 


A16R1S 


2100-2851 


AtM16 


0698-3457 


A16R17 


0757-0346 


At6Rie 


0698-3442 


A16R19 


2100-1702 


A16R20 


0698-3156 


A16R21 


0698-4482 


A16R22 


0757-0465 


A16R23 


0757-0280 


At6R2A 


0690-3156 


A16R2S 


2100-2851 


A16R26 


0757-0465 


A16R27 


0757-0401 


At6R28 


0757-0465 


A16R29 


0757-0123 


A16R30 


0698-3519 


A16R31 


0757-0440 


A16R32 


0737-0199 


A1<>R33 


0757-0465 


At6R34 


0698-3160 


AlfcR3S 


0757-0465 


A16R36 


0757-0465 


Al(i>R37 


0757-0465 


A16R38 


0698-3160 


A16R39 


0698-7268 


A16R40 


0757-0465 


A16R41 


0757-0465 


AlbR42 


0699-1023 


A16R43 


0698-7288 


A16R44 


0698-7288 


A16R45 


0698-7280 


A16R46 


0690-7288 


AlfcR47 


0757-0461 


At6R48 


0698-7288 


A16R49 


0757-0465 


A16RS0 


0757-0465 


A16R51 


0698-7288 


A16RS2 


0690-7280 


A16R53 


0757-0461 


A16R54 


0698-7288 


AlfeRSS 


0757-0461 


A16RS6 


0690-0084 


A16R57 


0757-0280 


A16RS8 


0698-3444 


A16RS9 


0698-5469 


A16R60 


0698-8849 


A16R61 


0698-6360 


A16R&2 


0757-0346 


A16R63 


0603-3355 


A16R64 


0683-3355 


A16R65 


0757-0288 


At6R66 


0698-0862 


A16R67 


0757-0442 


A16R68 


0757-0442 


A16R69 


0698-3457 


A16R70 


0698-3160 





Qty 


Description 


Mfr 

Code 


Mfr Part Number 


D 




TRANSISTOR NPN SI TO-IB PD=360hW 


28480 


1054-0404 


VII 




TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1854-0404 


wM 




TRANSISTOR WPSI PD=310MW FT=250MH2 


28480 


1853-0036 


11 




TRANSISTOR NPN SI TO-18 PI>=360MU 


28480 


1854-0404 






RESISTOR 133K 1% .125W F TC=0^-100 


24546 


C4-l/B-T0-1333-F 


^3 




RESISTOR 57. 2K .25X .125W F TC=0+~100 


23480 


0690-8848 


2 


1 


RESISTOR 40K . 25X .125U F TC=0+~100 


19701 


hF4Cl/8-T0-40O2-C 


8 


1 


RESISTOR 20K ,25Z .125W F TC*0+~50 


Q30S8 


PHE55-1/0-T2-2OO2-C 


5 


HI 


RESISTOR 7.68K ,25X ,125W F TC=0+-100 


19701 


HF4Cl/8-T0-7681-r, 


9 




RESISTOR lOK IX . 125U F TC=0+-100 


24546 


C4-1/8-T0-10O2-F 


9 




RESISTOR lOK 1% ,125W F TC=D+-100 


24546 


C4-1/8-TO-1002-F 


9 




RESISTOR 42. 2K IX .125W F TC=0+-t0fl 


24546 


C4 -1/0-TO -4222-F 


■1 


1 


RESISTDR-TRMR IK lOX WU S1DE-AI).7 2D-TRN 


02660 


381 OP-1 02 


u 


3 


RESISTOR 3.16K IX .125W F TO0+-10 0 


24546 


C4-l/8-T0~31t.l-F 


B 


1 


RESISTOR 56, 2K IX .125U F TC=D+-100 


24546 


C4-1/8-T0-5622-F 


8 


1 


RESISTOR 3.48K IX .125W F TC=0+-100 


24546 


C4-1/8-T0-3481-F 


9 




RESISTOR lOK IX .125M F TC=0+-100 


24546 


C4-1/B-TD-1002-F 


2 


2 


RESISTOR 13, 3K IX .125U F TC=Q+-100 


19701 


HF4C1/8-T0-1332-F 


9 


2 


RESlSTOR-TRhR 2K 1 OX UU SIDE-AD.T 20-TRN 


02660 


3BinP-202 


6 


3 


RESISTOR 316K IX .125M F TC=0+-100 


28480 


0698-3457 


2 


3 


RESISTOR 10 IX .125U F TC=0+-ID0 


24546 


C4-1/8-TO-10RO-F 


9 


1 


RESISTOR 237 IX . 125W F TC=0+-10Q 


24546 


C4 ■1/8-T0--237R-F 


7 


1 


REBlSTOR-TRhR 100 1 OX UW SIOE-AO.T 20-TRN 


02660 


3013P-1O1 


2 


3 


RESISTOR 14. 7K IX .125W F TC=0+-100 


24546 


C4-1/0-TC-1472-F 


9 


1 


RESISTOR 17. 4K IX . 125U F TC=0+-100 


03888 


PME55-1/0-TO-1742-F 


6 


16 


RESISTOR lOOK IX ,125U F TC=0+-1(IO 


24546 


C4-1/8~Tn~10 03 -F 


3 


5 


RESISTOR IK IX .125U F TC=0+~100 


24546 


C4-1/B-T0-1001-F 


2 




RESISTOR 14, 7K IX .125W F TC»n+-in0 


24546 


C4-1/8-T0-1472-F 


9 




REEISTOR-TRMR 2H lOX WU SIOE-ADJ 20-TRN 


02660 


3810P-202 


6 




RESISTOR lOOK. IX , 125U F TC=0+-100 


24546 


C4-1/0-TO-1OO3-F 


m 


2 


RESISTOR 100 IX .125U F TC=0+-100 


24546 


C4 -l/B-TO-lOl F 


6 




RESISTOR lOOK IX .125U F TC=0+-10Q 


24546 


C4-1/8-TO-1003-F 


3 


2 


RESISTOR 34. 8K IX .125U F TC=0+-100 




0757-0123 


1 


1 


RESISTOR 12. 4K U .125U F TC=0+-100 


24546 


C4-1/8-T0-1242-F 


7 


1 


RESISTOR 7.5K IX .125U F TC=0+-100 


24546 


C4-1/8-T0-7501-F 


3 


8 


RESISTOR 21. SK IX .125W F TC=0+-100 


24546 


C4- l/a-TC-2152-F 


6 




RESISTOR lOOK IX . 1 25U F TC=0<-100 


24546 


C4-1/8-TO-1003-F 


8 




RF.SISTOR 31. 6K IX .125U F TC=04-10n 


24546 


C4-1/8-T0-3162-F 


6 




RESISTOR 10 OK IX .125U F TC=0«-10 0 


24546 


C4-1/B-TO-1003-F 


6 




RESISTOR lOOK 1% .125W F TC=0-»-100 


24546 


C4- 1/8-T0-1003-F 


6 




RESISTOR to OK IX ,125U F TC=0+-10 0 


24546 


C4-1/8-TO-U03-F 


8 




RESISTOR 31. 6K IX .125W F TC'=0+-1CO 


24546 


C4-1/8-T0-3162-F 


5 




RESISTOR 21. SK IX . 05U F TC=0+-100 


24546 


C3-1/8-TD -2152-F 


6 




RESISTOR lOOK IX .125U F TC=0+-100 


24546 


C4-1/0-TO-1OO3-F 


6 




RESISTOR lOOK IX .125U F TC=0«-100 


24546 


C4 -1/8-T0-1003-F 


0 


1 


RESlSTOR-l .326K OHN .25X ,12U 


28480 


0699-1023 


9 


8 


RESISTOR 147K IX . 05U F TC=0+-100 


24546 


r,3-l/3-T0-1473-F 


9 




RESISTOR 147K IX . 05W F Ta=0+-100 


24546 


C3-1/B-T0-1473-F 


9 




RESISTOR 147K IX . 05U F TC=0-t -100 


24546 


C3 -1/B-T0-1473-F 


9 




RESISTOR 147K IX . 05W F TC=0+-1C0 


24546 


C3-1/0-TO-1473-F 


2 


3 


RESISTOR 68. IK IX ,125W F TC=0+-100 


24546 


C4-1/8-TO-6012-F 


9 




RESISTOR 147K IX , 05U F TC=0+-100 


24546 


C3-t/0-TO-1473-F 


6 




RESISTOR 100K IX .125U F TC=0+-100 


24546 


C4 --1/8-TO-1003-F 


6 




RESISTOR inOK IX . 125W F TC=0+-mo 


24546 


C.4-1/0-TO-1OO3-F 


9 




RESISTOR 147K IX . 05W F TC=0+-100 


24546 


C3 •1/B-T0~147’3-F 


9 




RESISTOR 147K IX . 05W F Tr,= a+-tn0 


24546 


C3-1/8-T0-1473-F 


2 




RESISTOR 68, IK IX ,125U F TC=D+-100 


24516 


C4-1/8-T0-6B12-F 


9 




RESISTOR 147K IX . 05U E TC=0+-100 


24546 


C3-1/8-T0 -1473-F 


2 




RESISTOR 68. IK IX .125U F TC=0+-100 


24546 


C4-1/B-T0-6B12-F 


9 


1 


RESISTOR 2.15K IX .12SW F TC=0+-100 


24546 


C4-1/8-T0-2151-F 


3 




RESISTOR IK IX .125U F TC=0+-100 


24546 


C4-1/B-T0-1001-F 


1 


1 


RESISTOR 316 IX .125U F TC=0+-100 


24546 


C4-1/8-T0-316R-F 


4 


1 


RESISTOR B,665K IX .125U F TC=D+-10D 


24546 


C4-1/8-T0-B665R-F 


0 


1 


RESISTOR 45.3K .IX .125U F TC=Q+-25 


20480 


0698-8849 


6 


2 


RESISTOR lOK .IX .125U F TC=0+-25 


28480 


0698-6360 


2 




RESISTOR 10 IX ,125W F T0=0+-100 


24546 


C4-1/0-TO-1ORO-F 


2 


2 


RESISTOR 3.3M 5X . 25U FC IC=-90 0/<1 1 1) D 


01121 


CB3355 


2 




RESISTOR 3.3M 5X .25U FC TC=-9Q 0/+1 1 00 


01121 


CB3355 


1 


1 


RESISTOR 9.09K IX .125U F TC=D+-100 


19701 


NF4C1/8-T0-9091-F 


7 




RESISTOR 5.8K ,1X .12SW F TC=0+-25 


20480 


0698-8862 


9 




RESISTOR 1DK IX .125U F TC=0*-10:i 


24546 


C4-1/B-TO-1002-F 


9 




RESISTOR lOK IX .125U F TC=0+-t00 


24546 


C4-1/0-TO-1OC2-F 


6 




RESISTOR 316K IX .125U F TC=0*-100 


28480 


0698-3457 


8 


1 


RESISTOR 31. 6K IX ,125U F TC=0+-100 


24546 


C4-1/8-T0-3162-F 



See introduction to this section for ordering information 
■’'Indicates factory selected value 
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Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A16R71 


0757-0442 


9 




RESISTOR lOK IZ .125W F TC=0+-100 


24546 


C4"t/S-TQ“1002-F 


rtl6R7.'» 


0698-3457 


6 




RESISTOR 316K IX .125U F TC=0+-100 


284B0 


0698-3457 


At6R73 


0683-6845 


1 


1 


RESISTOR 680K 5X ,25W FC TC=-800/+900 


01121 


CB6845 


A16R74 


2100-1973 


4 


1 


RESIGTOR-TRMR 200 IDX UW TOP-ADJ 20-TRN 


02660 


3B10P-R01 


A16R75 


0757-0401 


0 




RESISTOR 100 IX .125U F TC=0+-100 


24546 


C4-1/8-T0-101-F 


A16R76 


0698-3160 


8 




RESISTOR 31. 6K IX .125U F TC«=0+-100 


24546 


C4-1/8-T0-3162-F 


A16R77 


0757-0442 


9 




RESISTOR tOK IX .125U F TC=0+-100 


24546 


C4-1/8-TO-1002-F 


A16R7B 


0757-0465 


6 




RESISTOR lOOK IX .125VI F TC=0+-100 


24546 


C4-l/'8-T0-1003-F 


A16R79 


0757-0465 


6 




RESISTOR ICOK IX . 125W F TC=0+-100 


24546 


C4-1/0-TO-1OO3-F 


1 A16R80 


0698-3155 


1 


1 


RESISTOR 4.64K IX ,125W F TC=0+-10D 


24546 


C4-1/8-T0-4641-F 


A16R81 


0698-3260 


9 


2 


RESISTOR 464K IX .125W F TC=Q+-100 


28480 


0698-3260 


A16R82 


0698-3160 


8 




RESISTOR 31. 6K IX .125U F TC=0+-100 


24546 


C4-t/B-T0-3l62-F 


At 6R83 


0757-0279 


19 




RESISTOR 3.16K IX ,125W F TC=0+-100 


24546 


C4-1/8-T0-3161-F 




0757-0465 


6 




RESISTOR lOJK IX .125U F TC=0+-100 


24546 


C4-1/8-T0-10O3-F 


A16R8S 


0698-3160 


8 




RESISTOR 31. 6K IX .125U F TC=0+-100 


24546 


C4-1/8-T0-3162-F 


A16R86 


0757-0279 


0 




RESISTOR 3.16K IX .125U F TC=0+-100 


24546 


C4-1/B-T0-3I61-F 


A16R87 


0757-0465 


6 




RESISTOR lOOK IX .125U F TC=0+-100 


24546 


C4-l/e-TO-10C3~F 


AlfeRSB 


0757-0439 


4 


. 1 


RESISTOR 6.81K IX .125W F TC=0+-1D0 


24546 


C4 1/B-T0-6811-F 


A16R89 


0698-3159 


5 


1 


RESISTOR 26. IK IX .125U F TC=0+-100 


24546 


C4- l/a-T0-2612~F 


A16R90 


0698-3450 


9 




RESISTOR 42. 2K IX .125M F TC=0+-100 


24546 


C4-1/8-T0-4222-F 


A16R91 


0757-0465 


6 




RESISTOR lOOK IX ,125U F TC=’0+-100 


24546 


C4-1/8-TO-1003-F 


A1<>R92 


0757-0346 


2 




RESISTOR 10 IX .125W F TC=0+-10D 


24546 


C4-1/B-T0-10RO-F 


Al 6R93 


0698-3450 


9 




RESISTOR 42, 2K IX .125U F TC=0+-100 


24546 


C4-1/0-TO-4222-F 


A16R9-4 


0698-7864 


7 


1 


RESISTOR 794 .25X .125W F TC=0+-100 


19701 


MF4C1/8-T0-794R-C 


A16R93 


0757-0199 


3 




RESISTOR 21. 5K IX .125W F TC=0+-100 


24546 


C4 -1/8-T0-2152-F 


A16R96 


0757-0289 


2 




RESISTOR 13, 3K IX .125U F TC=0+-100 


19701 


MF4C1/8-T0-1332-F 


A16R97 


0757-0450 


7 


1 


RESISTOR 51. IK IX ,125W F TC=0+-100 


24546 


C4-1/B-T0-5112-F 


A16R98 


0757-0442 


9 




RESISTOR lOK IX .125U F TC=0+-100 


24546 


C4-1/8-TO-1002-F 


A16R99 


0757-0123 


3 




RESISTOR 34, 8K IX .125U F TC=0+-100 


28480 


0757-0123 


A16R190 


0757-0200 


7 


1 


RESISTOR 5.62K IX . 125U F TC=0+~100 


24546 


C4-1/B-T0-5621-F 


A16R101 


0698-6630 


3 




RESISTOR 20K ,1X .125U F TC=0+-25 


28480 


0698-6630 


A16R102 


0757-0199 


3 




RESISTOR 21. 5K IX .125U F TC=0+-100 


24546 


C4-1/B-T0-2152-F 


Al£iRt 03 


0698-7268 


5 




RESISTOR 21. 5K IX . 05W F TC=0+-100 


24546 


C3-1/8-T0-2152-F 


A1 6R1 DA 


U6yW-663U 


3 




RESISTOR 20K .IX .125U F TC=0+-25 


28480 


0678-6630 


At6Rt OS 


0757-0199 


3 




RESISTOR 21. 5K IX .125W F TC==0+-100 


24546 


C4-1/8-T0-21S2-F 


A16Rin6 


0698-7268 


5 




RESISTOR 21. 5K IX . 05W F TC=0+-100 


24546 


C3-1/B-T0-2152-F 


A16R107 


0698-6360 


6 




RESISTOR ICK .IX .125U F TC=0+-25 


28480 


0698-6360 


A16R1 08 


0757-0199 


3 




RESISTOR 21. 5K IX ,125M F TC=0+-100 


24546 


C4-1/8-T0-2152-F 


A16R109 


0698-7268 


5 




RESISTOR 21.5K IX . 05W F TC=0+-100 


24546 


C3-1/B-T0-2152-F 


A16R110 


0698-8861 


6 




RESISTOR 6.66K .IX ,125W F TC=0+-2S 


28480 


0698-8861 


A16RU1 


0757-0199 


3 




RESISTOR 21. 5K IX . 125W F TC=0+-100 


24546 


C4-1/8-T0-2152-F 


A18RU2 


0698-7260 


5 




RESISTOR 21, 5K IX . 05U F TC=0+-100 


24546 


C3 -1/8-T0-2152-F 


A16R113 


0698-3237 


0 




RESISTOR 5K . 2SX ,125U F TC=0+-50 


28480 


0698-3237 


AlfeRl t4 


0757-0199 


3 




RESISTOR 21. 5K IX .125W F TC=0+- 100 


24546 


C4-1/8-T0-2152-F 


A16R11S 


0698-7268 


5 




RESISTOR 21,5I( IX , 05U F TC=0+-100 


24546 


C3-1/8-T0-2152-F 


A16R116 


0698-8172 


2 


1 


RESISTOR 4K .25% .125U F TC=0+-50 


19701 


MF4C1/B-T2-4001-C 


A1&R117 


0757-0199 


3 




RESISTOR 21. 5K IX . 125U F TC=0+-100 


24546 


C4-1/8-T0-2152-F 


At 6R 118 


0698-7268 


5 




RESISTOR 21. 5K IX . 05U F TC=0+-t00 


24546 


C3-1/8-T0-2152-F 


A16R119 


0698-8868 






RESISTOR 2.215K ,25X .125U F TC=0+-10C 


28480 


0698-8868 


A16R121 


0698-3156 






RESISTOR 14. 7K IX .125U F TC=0+-100 


24546 


C4-t/8-T0-1472-F 


A16R122 


0757-0280 






RESISTOR IK IX .125U F TC=0+-100 


24546 


C4-1/8-T0-10O1-F 


A16R123 


0698-3260 






RESISTOR 464K IX .125U F TC=0+-100 


28480 


0698-3260 


A16R124 


0757-0280 






RESISTOR IK IX .125U F TC=fl+-100 


24546 


C4-1/8-TO-1001-F 




0757-0280 






RESISTOR IK IX ,125W F TC=0+-100 


24546 


C4-1/8-T0-1001-F 


A16R126 


0757-0442 






RESISTOR lOK IX . 125U F TC=fl+-100 


24546 


C4-1/8-T0-1002-F 


A16R127 


0698-3167 






RESISTOR 25K IX .125U F TC=D+-100 


24546 


C4-l/B~T0-2502-F 


A16R128 


0757-0462 






RESISTOR 75K 1% .12SU F TC=0+-100 


24546 


C4-l/a-T0-7502-F 










NOT ASSIGNED 






AUR129 


0757-0462 


3 




RESISTOR 75t( 1% . 125W F TC=0+-1(10 


24546 


C4-1/8-T0-7502-F 


A16R130 


0698-3167 


5 




RESISTOR 25K IX . 125W F TC=0+~10G 


24546 


C4-1/8-T0-2502-F 


A16R131 


2100-3109 


2 


1 


RESIGTOR-TRhR ?K 1 OX C SIDE-ADJ 17-TRN 


02111 


43P202 


A16TP1 


1251-0600 




6 


CONNECTOR-SGl. nONT PIN 1 . 14-Hrt-nSC-SZ SQ 


28480 


1251-0600 


A16TP2 


1251-0600 


It 




CONNECTQR-SGL CONT PIN 1 . 1 4-MM-B5C-S7 SQ 


28480 


1251-0600 


A16TP3 


1251-0600 


El 




CONNECTOR-SGL CONT PIN 1 . 14-NH-P3C-S7 SQ 


28480 


1251-0600 


A16TP4 


0360-0077 


5 


1 


TERMINAL-STUD SGL-TUR SUGFRM-MTG 


28480 


036C-0077 


A16TP5 


1251-0600 


H 




CONNECTOR-SGL CONT PIN 1 , 1 4-MM-BSC-S7 SQ 


28480 


1251-0600 


A16TP6 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 , 1 4-MM-BSC-SZ SQ 


28480 


1251-0600 


A16TP7 


1251-0600 


H 




CONNECTOR-SGL CONT PIN 1 . 14-MM-BSC-SZ SQ 


28480 


1251-0600 


A16U1 


1826-0261 


8 


1 


IC OP AMP LOW-NOISE TO-99 PKG 


28480 


1036-0261 


A16U2 


1826-0092 


3 


2 


IC OP AMP GP DUAL TO-99 PKG 


28480 


1826-0092 


A1 6U3 


1820-0223 


0 


1 


IC OP AMP GP TO-99 PKG 


3L585 


CA301AT 


A16U4 


1826-0026 


3 


1 


IC COMPARATOR PRCN TO-99 PKG 


01295 


LM31 IL 


A16US 


1820-1550 


8 


1 


IC GATE CMOS OR QUAD 2-INP 


3L5135 


CD4071BF 



See introduction to this section for ordering information 
*Indicates factory selected value 

(5-40 

















Table 6-3. Replaceable Parts 



Reference 

Designation 



HP Part 
Number 



1B20-1&51 
1820-1551 
1020-1592 
1826-0092 
101 0-0208 

1902-0025 

1902-0041 

1902-0025 

1902-3171 

1902-3171 

1902-3171 

1902-3171 

1902-3171 

1902-3171 

1902-3171 

1902-0041 

1902-3171 




Description 





TC GATE CMOS AND QUAD 2-lNP 
IC GATE CHQS AND QUAD 2-INP 
IC TNV CHOS HEX 1-INP 
IC OP AMP GP DUAL TO-99 PKG 
NETUORK-RES B-riIP60.OK OHM X 7 

DIODE-ZNR lOV t<X DO-35 PD=.4W TC=+.06% 
DIODE-2NR 5.11U 5X DO-35 PD=.4U 
DIODE-ZNR lOV 5X DO-35 PD-.4W TC=+.0fj2 
DIODE-ZNR IIV 5X DO-35 PD=.4U TC=+,062Z 
DIODE-ZNR IIU 5X DO-35 PD=,4U Tr=+.(J62X 

DIODE-ZNR liy 5% DO-35 PD=,4U TC“+.l)i02X 
DIODE-ZNR IIV 5X DO-35 PD=.4U TC=+,062X 
DIODE-ZNR IIU 5X DO- 35 PD=,4W TC=+.062X 
DIODE-ZNR IIV 5X DO-35 PD=.4U TC=+,062X 
DIODE-ZNR IIU 57. DO -35 PD= , 4W TC=+ . !U.2X 

DIODE-ZNR S.llU 5X DO -35 PD=.4W 
DIODE-ZNR llV 5X DO-35 PD=.4W TC=+,062X 



Mfr Part Number 



CD4081BF 

CD4t)01BF 

Kni4069UBCL 

1826-0092 

23SAt83 

1902-0025 

1932-0041 

1902-0025 

1902-3171 

1902-3171 

1902-3171 

1902-3171 

1902-3171 

1902-3171 

1902-3171 

1902-0041 

1932-3171 



See introduction to this section for ordering information 
*Indicates factory selected value 
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Table 6*3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A17 


OR569-60fl/>(b 


2 


1 


FREQUENCY CONTROL ASilEMBUY 


28480 


08569-60066 


A17C1 


0180-0229 


7 


1 


CAPACITOR-FXD 33LIF+-10X lOVDC TA 


56289 


150D336X9010B2 


A17Ca 


MfcO-3877 


5 


6 


CAPACITOR-FXD lOOPF +-20X 200VnC CER 


28480 


0160-3877 


A17C3 


0160-3877 


5 




CAPACITOR-FXD lOOPF +-20* 200VDC CER 


28480 


0160-3877 


A17C4 


0160-3877 


5 




CAPACITOR-FXD lOOPF +-20X 200VDC CER 


284B0 


0160-3877 


A17C5 


0180-0116 


1 


1 


CAPACITOR-FXD 6.BUF+-107. 35VDC TA 


56289 


150D685X9035B2 


A17C6 


0160-3877 


5 




CAPACITOR-FXD lOOPF +-20X 2009DC CER 


28480 


0160-3877 


A17C7 


0160-3877 


5 




CAPACITQR-FXD lOOPF +-20% 200VDC CER 


28480 


0160-3877 


A17C6 


0160-3877 


5 




CAPACITOR-FXD lOOPF +-20X 200VDC CER 


28480 


0160-3877 


A17C9 


0180-1731 


8 


4 


CAPACITOR-FXD 4.7UF+-10% 50VDC TA 


56289 


150D475X9050B2 


A17C1 0 


0180-1731 


8 




CAPACITOR-FXD 4.7UF+-10X 53VDC TA 


56289 


150D475X90SOB2 


A17C11 


0100-1746 


5 


p 


CAPACITOR-FXD 15UF+-10X 20UDC TA 


56289 


150D136X9020B2 


A17C12 


0180-0197 


8 


2 


CAPACITOR-FXD 2.2UF+-10X 20VDC TA 


56289 


150D225X9020A2 


A17C13 


0180-1746 


5 




CAPACITOR-FXD 15OF+-10X RflUDC TA 


56289 


150D156X9020B2 


A17C14 


0180-0197 


8 




CAPACITOR-FXD 2.2UF+-10X 20VDC TA 


56289 


150D225X9020A2 


A1.7C15 


0180-1731 


8 




CAPACITOR-FXD 4.7UF+-10X SOVDC TA 


56289 


150D475X9050B2 


A17C16 


0180-1731 


8 




CAPACITOR-FXD 4,7UF»-10X 50VDC TA 


56289 


150D475X9050B2 


A17CR1 


1901-0050 


3 


31 


DIODE-SWITCHING 80V 200MA 2NS DO-35 


28480 


1901-0050 


A17CR2 


1901-0050 


3 




DIODE-SWITCHING BOV 200MA 2NS DO-35 


28480 


1901-0050 


A17CR3 


1901-0050 


3 




DIODE-SWITCHING BOV 200MA 2NS DO-35 


28480 


1901-0050 


A17CR4 


1901-0050 


3 




DIODE -SWITCHING BOV 200KA 2NS DO-35 


28480 


1901-0030 


A17CR5 


1901-0050 


3 




DIODE-SWITCHING 90V 200MA 2NS DO-35 


28480 


1901-0050 


A17CR6 








NOT ASSIGNED 






A17CR7- 














A17CR32 


1901-0050 


3 




DIODE-SWITCHING 80V 20QMA 2NS DQ-35 


28480 


1901-0050 


A17L1 


9140-0210 


1 


4 


INDUCTOR RF-CH-MLD lOOUH 5X ,166DX.3B5LG 


28480 


9140-0210 


At7L£ 


9140-0210 


1 




INDUCTOR RF-CH-MLD lOOUH 5X .166DX.305LG 


28480 


9140-0210 


A17L3 


9140-021 0 


1 




INDUCTOR RF-CH-MLD lOOUH 5X .166DX.365LG 


28480 


9140-0210 


A17L4 


9140-021 0 


1 




INDUCTOR RF-CH-MLD lOOUM 5X .166DX.385LG 


28480 


9140-0210 


A17MP1 


1480-0073 


6 


2 


PIN-ROLL . 062-IN -DIA .25-lN-LG DE-CU 


28480 


1480-0073 


At7hP2 


4040-0748 


3 


1 


EXTR-PC BD BLK POLYC . 062-BD -THKNS 


28480 


4040-0748 


A17MP3 


4040-0754 


1 


1 


EXTR-PC BD BLU PDLYC . 062-BD-THKNS 


28480 


4040-0754 


A17Q1 


1855-0020 


8 


19 


TRANSISTOR J-FET N-CHAN D-MODE TO-18 SI 


28480 


1855-0020 


A17Q2 


1855-0020 


8 




TRANSISTOR J-FET N-CHAN D- MODE TO-18 SI 


28480 


1855-0020 


At 753 


1055-0082 


2 


3 


TRANSISTOR J-FET P-CHAN D-MODE SI 


28480 


1855-0082 


A 1704 


1855-0020 


8 




TRANSISTOR J-FET N-CHAN D-MODE TO-18 SI 


28480 


1855-0020 


A17Q5 


1055-0082 


2 




TRANSISTOR J-FET P-CHAN D-MODE SI 


20480 


1855-0082 


A17Q£> 


1855-0020 


8 




TRANSISTOR J-FET N-CHAN 0 MODE TO-18 SI 


2848 0 


1855-0020 


At7Q7 


1855-0082 


2 




TRANSISTOR J-FET P-CHAN D-MODE SI 


28480 


1855-0082 


A17Q8 


1855-0020 


8 




TRANSISTOR J-FET N-CHAN D- MODE TO-18 SI 


2B4B0 


1855-0020 


A17Q9 


1854-0404 


0 


17 


TRANSISTOR NPN SI TO-18 PD>=360MW 


28480 


1034-0404 


A17Q1 0 


1855-0020 


8 




TRANSISTOR J-FET N-CHAN D-MDDE TO-18 SI 


28480 


1855-0020 


A17Q1 1 


1854-0404 






TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1854-0404 


A17Q1 2 


1855-0020 


p 




TRANSISTOR J-FET N-CHAN D-MODE TO- 18 SI 


28480 


1855-0020 


At7Q13 


1854-0404 


o 




TRANSISTOR NPN SI TO-18 PD=360HW 


28480 


1834-0404 


A17Q14 


1855-0020 


8 




TRANSISTOR J-FET N-CHAN D-MODE TO-18 SI 


28480 


1855-0020 


A17Q15 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1834-0404 


At7Q16 


1855-0020 


8 




TRANSISTOR J-FET N-CHAN D-MODE TO-18 SI 


2Q4B0 


1855-0020 


A17CI17 


1054-0404 


n 




TRANSISTOR NPN SI TO-18 PD=368MW 


28480 


1854-0404 


At7Q18 


1855-0020 






TRANSISTOR J-FET N-CHAN D-MODE TO-IQ SI 


284B0 


1855-0020 


A17Q19 


1054-0404 


n 




TRANSISTOR NPN SI TO-18 PD=360MU 


28480 


1854-0404 


At7Q20 


1855-0020 


y 




TRANSISTOR J-FET N-CHAN D-MODE TO-18 SI 


28480 


1F»55-0 020 


At7Q21 


1854-0404 


H 




TRANSISTOR NPN ST TO-18 PD=360MW 


28480 


1854-0404 


A17Q22 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1054-0404 


At7Q23 


1855-0020 


8 




TRANSISTOR J-FET N-CHAN D-MODE TO-18 SI 


28480 


1855-0020 


At7Q24 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360MU 


28480 


1854-0404 


A17Q25 


1855-0020 


8 




TRANSISTOR J-FET N-CHAN D-MODE TO-18 SI 


28480 


1855-0020 


A17Q26 


1854-0404 






TRANSISTOR NPN SI TO-18 PD=36DMW 


28480 


1854-0404 


At 7927 


1855-0020 


il 




TRANSISTOR J-FET N-CHAN D-MODE TO-18 SI 


28480 


1855-0020 


A17Q2B 


1354-0404 


D 




TRANSISTOR NPN SI TO-18 PD=360MU 


28480 


1854-0404 


A17Q29 


1055-0020 


8 




TRANSISTOR J-FET N-CHAN D-MQDE TO-18 SI 


28480 


1855-0020 


A17Q30 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1854-0404 


A17Q31 


1855-0020 


8 




TRANSISTOR J-FET N-CHAN D-MODE TO-18 SI 


28480 


1855-0020 


A17Q32 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360MU 


28480 


1854-0404 


A17Q33 


1855-0020 


a 




TRANSISTOR J-FET N-CHAN D-MODE TO-18 SI 


28480 


1855-0020 


A17Q34 


1854-9404 


0 




TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1854-0404 


A17B35 


1055-0020 


8 




TRANSISTOR J-FET N-CHAN D-MODE TO-18 SI 


28400 


1855-0020 


A17Q3l!> 


1854-0404 






TRANSISTOR NPN SI TO-IB PD=360MW 


28400 


1854-0404 


A 17937 


1853-0007 


D 




TRANSISTOR PNP 2N3251 SI TO-18 PD=360MU 


04713 


2N3231 


A17Q38 


1854-0404 






TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1854-0404 


At 7939 


1054-0404 


il 




TRANSISTOR NPN SI TO-18 PD=360MU 


28480 


1854-0404 


A17940 


1855-0020 


8 




TRANSISTOR J-FET N-CHAN D-MODE TD-IB SI 


2G4B0 


1855-0020 



6-42 



See introduction to this section for ordering information 
*Indicates factory selected value 




















Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


OO 


Qty 


A17R1 


0698-8832 




1 


A17R2 


0678-8033 




1 


A17R3 


0698-3453 




1 


A17R4 


0698-3260 




1 


A17R5 


069B-BB07 


M 


1 


A17R6 


069B-0085 


■ 


p 


A17R7 


0757-0416 


7 


1 


A17R8 


0757-0280 


3 


1 


A17R9« 


0698-3158 


4 


1 


A17R10 


0698-8838 


7 


1 


A17R1 1 


2100-1972 


Q 


6 


A17R12 


0757-0394 


HI 


P 


A17R13 


1)698-8835 


HI 


1 


A17R14 


0698-8885 


HI 


19 


A17R15 


0698-8805 


H 




A17R16 


0698-0085 


M 




A17R17 


0698-8885 


HI 




A17R18 


0698-6240 


HI 


2 


A17R19 


0690-8885 


HI 




A17R20 


0757-0317 


H 


1 


A17R21 


0698-8885 


M 




A17R22 


0698-6630 


H 


2 


A17R23 


0698-8885 


HI 




A17R24 


0757-0465 


HI 


10 


A17R25 


0757-0199 


B 


28 


A17R26 


0757-0458 


R 


2 


A17R27 


0757-0458 


7 




A17R28 


0757-0465 


6 




A17R29 


0737-0440 


7 


2 


A17R3C 


0698-3156 


2 


3 


A17R31 


0757-0465 


6 




A17R32 


0757-0440 


7 




A17R33 


0698-3156 


P 




A17R34 


0698-8085 


4 




A17R35 


0698-8845 


6 


2 


A17R36 


0698-8086 


5 


3 


A17R37 


0757-0465 


6 




A17R30 


0757-0199 


3 




A17R39 


0757-0199 


3 




A17R40 


0698-0885 


4 




A17R41 


0698-8844 


5 


2 


A17R42 


0683-6055 


3 


4 


A17R43 


2100-1972 


3 




A17R44 


0698-8887 


6 


2 


A17R45 


0757-0465 


6 




A17R46 


0757-0199 


3 




A17R47 


069B-BB85 


4 




A17R48 


0698-8843 


4 


p 


A17R49 


(1683-6855 


3 




A17RS0 


2100-1972 


3 




At7R51 


0698-8088 


7 


P 


A17R52 


0757-0465 


6 




A17R53 


0757-0199 


3 




A17R54 


0698-0885 


4 




A17R55 


(1698-8842 


3 


2 


A17R56 


0683-6855 


3 




At7R57 


2100-1972 


3 




A17R58 


0698-8089 


8 


p 


A17R59 


0757-0465 


6 




A17R60 


0757-0199 


3 




A17R61 


0698-8885 


4 




A17R62 


0698-8041 


2 


2 


A17R63 


0683-6855 


3 




A17R64 


2100-1972 


3 




A17R65 


0698-8085 


4 




A17R66 


0757-0465 


6 




A17R67 


0757-0199 


3 




A17R68 


0698-6248 


9 




A17R69 


0757-0200 


7 


p 


A17R70 


0698-8885 


4 




A17R71 


0698 -8890 


1 


1 


A17R72 


0698-8886 


5 




A17R73 


0757-0465 


6 




A17R74 


0757-0199 


3 




A17R75 


0757-0199 


3 


1 



Description 



RESISTfiR 12. 3K ,12 .12SU F TC=0+-10 
RESISTOR IQK ,12 ,125U F T(’.=0 + -10 
RESISTOR 19#»K 12 ,12SU F Tn=(M-100 
RESISTOR 4f.-AK 12 .125W F TC=0+-tO0 
RESISTOR 39K .12 . 12 SW F TC:=at-25 



RESISTOR 2.61K 12 ,12SU F TC=(li -l(M) 
RESISTOR 311 12 ,125U F TC=04-100 
RESISTOR lt( 12 .12.5U F TC=(!+-100 
RESISTOR 23. 7K 12 .125U F TC=n«-10D 
RESISTOR 3.52K .12 .125W F TC=Q*-in 



RESIBTOR'TRhR 2.')K 102 UU SIDE- AOJ 2t)-TRN 
RESISTOR 51.1 12 ,125U F TC=n+-lllO 
RESISTOR 5K .12 . U'3W F TC-Oi -tO 
RESISTOR 2flK .012 .123U F TC=0+-lfl 
RESISTOR 20K ,012 ,123U F TC=D«"10 



RESISTOR 2.<ilK 12 .125W F TC=0+-in0 
RESISTOR 20K ,012 , 1 23W F TC=0t-li) 
RESISTOR 400K 12 .125U F Tr.=0+-ino 
RESISTOR 20K ,012 , 1 25W F TC=D4-10 
RESISTOR 1.33K 12 .125W F TC;=0-i--100 



RESISTOR 2DK .012 ,123U F TC=(H--in 
RESISTOR 20K .12 .125U F Tf;=0+- 25 
RESISTOR 20K .012 . 1 25U F TC=0+-10 
RESISTOR lOOK 12 .125U F TO0+-100 
RESISTOR 21. 3K 12 . 125W F TC=0i-10n 



RESISTOR 51. IK 12 ,125U F TC=0+~U(1 
RESISTOR 51. IK 12 .125U F TC=0^-100 
RESISTOR lOOK 12 ,123W F TC=0+-10C 
RESISTOR 7.5K 12 .125U F IC^Ot-iaO 
RESISTOR 14. 7K IX .125W F TC=Q*-10n 



RESISTOR lOOK 12 .125W F rC“Ot-100 
RESISTOR 7.5K 12 ,125U F TOO + -1O0 
RESISTOR 14.7K IX .125U F TC=0«--10H 
RESISTOR 20K .012 .125U F TC=0t"10 
RESISTOR 124.4i!,K .12 .123W F TC=0+-25 



RESISTOR 4K ,01% .125W F T0=0+-10 
RESISTOR TOOK 12 ,125W F TC=Ot-100 
RF.SISTOR 21.5K 1% .125U F rO=0 + -lU(J 
RESISTOR 21. 5K 12 .125W F TC=0+-10D 
RESISTOR 20K .012 .125U F TC=0+-10 



RESISTOR 248. 9K .12 .125W F TC=0+- 25 
RESISTOR 6.8M 52 .25U FC TC-"— 900/+ 1 1 09 
RFSTSTOR-'TRhR 20K 102 WU STDF.-ADJ 20-TRN 
RESISTOR 8K ,01% .125U F TC=0+-10 
RESISTOR in OK 12 .125W F TC=0+-10 0 



RESISTOR 21.5K 12 .125U F TC=0+-100 
RESISTOR 20K .012 ,125U F Tr=nt-1!) 
RESISTOR 373. 4K .12 ,125W F TC-B+-25 
RESISTOR f.,8M 52 ,25W FC TC=-90 0 /+! 1 0 0 
RESISTOR-TRMR 20K 102 UU SIDE-ADJ ?C,-TRN 



RESISTOR 12K .01% ,125W F TO=0+-10 
RESISTOR inOK IX ,125U F TC=0+-10r, 
RESISTOR 21. 5K IX .125U F TC=1H 100 
RESISTOR 20K .012 .125W F TC=0+-lfl 
RESISTOR 497. 81( ,12 ,12SU F TC=Q+--25 



RESISTOR 6.8M 52 .25W FC TC=-90C/+1 1 00 
RESISTOR-TRMR 20K 10% UU SIDE-AD, T 20-TRN 
RESISTOR 1C.K .01% .125U F TC=0-4-U 
RESISTOR lOQK 12 .125U F TC=0+-1CO 
RESISTOR 21.3K 12 .125U F TC=0+-10n 



RESISTOR 20K .012 .125U F TC=0+-10 
RESISTOR 622. 3l< .12 .125W F TC=0-*-25 
RESISTOR 6.8M 52 , 25W FC TC=-90 O/H 1 00 
RESISTOR-1 RMR 20K 192 UW SIDE-ADJ 20 TRN 
RESISTOR 20K .012 .1H5U F TC=0+-10 



RESISTOR lOOK 12 .125U F TC=0+-100 
RESISTOR 21 .5K IX .125U F TC=n+-100 
RESISTOR 4QQK 1% ,125a F TC=0+-in0 
RESISTOR S.62K IX .125U F TC=0+-lflO 
RESISTOR 20K .012 .125IJ F TC=0^-ln 



RESISTOR 19.512K ,012 . 1 25U F TC=C+-10 
RESISTOR 4K .012 .125U F TC=0+-in 
RESISTOR lOOK 12 .125W F TC=0+-10n 
RESISTOR 21. 5K 1% .125W F TO0+-100 
RESISTOR 21.5K 12 .125U F Tr,=0-t-100 



Mfr 

Code 


Mfr Part Number 


28480 


0698-8032 


28480 


0698-8033 


24546 


I:;4-1/B-T0-1963-F 


28480 


0698-3260 


28480 


0698-8807 


24546 


C4-t/8-Tfl-2611-F 


24546 


C4-1/8-T0-511S-F 


24546 


C4-1/8-T0-10C1-F 


24546 


C4 1/8-T0-2372-F 


28480 


1)698-0833 


02660 


381 ap-203 


245 46 


C4- 1/8-TO -51R1-F 


2848 0 


0698-8835 


20400 


0698-8085 


20480 


069B-BR85 


24546 


C4 l/B-TD-BAll-F 


2B4B0 


0698-BB85 


28480 


0693-6248 


28480 


0698-8885 


24546 


C4-1/8-T0-1331-F 


28480 


0698-8685 


28480 


0698-6630 


20480 


1)698-8885 


24546 


C4- 1/8-TO -10 03-F 


24546 


C4 •1/8-T0-2152-F 


24546 


C4-1/8-T0-5112-F 


24546 


C4 '1/8-T0-5112-F 


24546 


C4- 1/0-TO-1QO3-F 


24546 


C4-1/8-T0-75D1-F 


24546 


C4- 1/8-T0-1472-F 


24546 


C4-1/8-T0-1003-F 


24546 


C4-1/8-T0 -75111-F 


24546 


C4 •1/8-T0-1472-F 


20480 


0698-8085 


28480 


0698-8845 


20400 


0690-8886 


24546 


C4-1/8-TO-1003-F 


24546 


C4-1/8-T0-2152-F 


24546 


C4-1/8-T0-2152-F 


20400 


0698-8835 


28480 


0698-8844 


01121 


CB6855 


02660 


38iaP-203 


204811 


0698-0887 


24546 


C4-1/8--TO-1003 -F 


24546 


C4-1/8-T0-2152-F 


20 480 


0698-8805 


20490 


0693-8843 


01 121 


CI)685S 


0 2660 


381 DP-203 


20480 


0693-8880 


24546 


C4-1/8-T0-10G3-F 


24546 


C4-1/8-T0-2152-F 


20400 


0693-0885 


20400 


0698-8042 


01121 


CH6055 


02,660 


3010P-203 


28480 


0693-8889 


24546 


C4-1/0-TO -10r.3~F 


24546 


C4-1/8-T0-2152-F 


20480 


0693-8885 


20480 


0693-8341 


01121 


CB6855 


1)2668 


3B10P-203 


2O40D 


0693-8885 


24546 


C4-l/B-T0-in03-F 


24546 


C4-1/0-TO- 2152-F 


20480 


0698-6248 


24546 


C4-1/B-T0-S621-F 


20400 


0690-8885 • 


20480 


0693-8890 


20480 


0693-8886 


24546 


C4 -1/8-TO-1003 -F 


24546 


C4-1/8-T0 -2152-F 


24546 


C4- l/8-Tfl-2152-F 



See introduction to this section for ordering information 
^Indicates factory selected value 
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Table 6-3. Replaceable Parts 



Reference 
Designation 1 


HP Part 
Number 


I 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A17R7t 


069e-(3885 


4 




RESISTOR 20K .OIZ .125U F TC=0+-1C 


28480 


0698-8895 


A17R77 


0fi98-Sa45 


6 




RESISTOR 124, 46K .U ,125W F TC=0-t-25 


28480 


0678-8845 


A17R7B 


0698-8888 


5 




RESISTOR 4K .01% .125U F TC=0+-10 


28480 


0698-8886 


A17R79 


0737-046S 


6 




RESISTOR lOflK IX ,12S« F TC=04— 100 


24546 


C4-1/8-T0-1D03-F 


A17RflO 


0757-0199 


3 




RESISTOR 21, 5K IX .125U F TC=0+-100 


24546 


C4 -1/8-T0-2152-F 


At7RBl 


0757-0199 


3 




RESISTOR 21. 5K IX .125U F TC=0+-100 


24546 


C4-1/B-T0-2152-F 


At7R82 


0698-8885 


4 




RESISTOR 2DK ,01X .125U F TC=0+-10 


28460 


0698-8885 


A17R83 


0698-8844 


5 




RESISTOR 248. 9t< .IX .125W F TC=0+-25 


28480 


0698-0844 


A17R84 


0698-8887 


6 




RESISTOR 8K .niX .125U F TC=3+-10 


28480 


069B-BB87 


At7R85 


0757-0465 


6 




RESISTOR lOQK IX .125U F TC=0+-10(1 


24546 


C4-1/3-T0-1003-F 


A17RB6 


0757-0199 


3 




RESISTOR 21. 5K IX .125U F TC=0*~100 


24546 


C4 •1/8-T0-2152-F 


A17R87 


0757-0199 


3 




RESISTOR 21. 5K IX .125W F TC=0+-10fl 


24546 


C4-1/0-TO-2152-F 


A17R8S 


0698-8885 


4 




RESISTOR 20K .OIX ,125U F TC=0+-1 0 


28480 


0698-8885 


At7R89 


0698-8843 


4 




RESISTOR 373. 4K .IX .125U F TC=0+~25 


284R0 


0698-8943 


A17R90 


0698-8888 


7 




RESISTOR 12K ,01X .125U F TC=0+-1D 


28480 


0698-B88B 


A17R91 


0757-0465 


6 




RESISTOR lOOK IX .125U F TC=0+-100 


24546 


C4-1/8-T0-1O03-F 


A17R92 


0757-0199 


3 




RESISTOR 21. 5K IX ,125U F TC=0-«-10Q 


24546 


C4-1/B-T0-2152-F 


A17R93 


0757-0199 


3 




RESISTOR 21. 5K IX .125H F TC=0+-100 


24546 


C41/8-T0-2152-F 


A17R94 


0698-8885 


4 




RESISTOR 20K .OIX .125U F TC=0+-10 


28480 


3698-8885 


A17R95 


0698-8843 


3 




RESISTOR 497. 8K .IX , 125U F TC=0+-25 


28480 


0693-8842 


A17R96 


0698-8889 


8 




RESISTOR 16K .OIX .125U F TC=0»-10 


28480 


0698-8889 


A17R97 


0757-0465 


6 




RESISTOR lOOK IX .125U F TC=0+-100 


24546 


C4-1/8-T0-10O3-F 


A17R99 


0757-0199 


3 




RESISTOR 21. 5K IX .125U F TC=0-i-100 


24546 


C4- 1/8-T0-2152-F 


A17R99 


0757-0199 


3 




RESISTOR 21. 5K IX .125U F TC=0+-100 


24546 


C4-1/8-T0-21S2-F 


A17R10I) 


0698-3885 


4 




RESISTOR 20K .OIX ,125U F TO=0+~10 


28460 


3698-8885 


A17R101 


0698-8841 


2 




RESISTOR 622. 3K .IX . 125W F TC=0+-25 


28480 


0698-8041 


A17R102 


0698-8885 


4 




RESISTOR 20K .OIX .125U F TC=0+-1 0 


28480 


3698-8885 


A17R103 


0757-0465 


6 




RESISTOR ItlOK IX .125W F TC=0+-100 


24546 


C4-1/0-TO-1OO3-F 


A17R194 


0757-0199 


3 




RESISTOR 21, 5K IX .125M F TC=0*-100 


24546 


C4 -1/B-T0-2152-F 


A17R105 


0757-0199 


3 




RESISTOR 21.5K IX .125W F TC=0+-100 


24546 


C41/8-T0-2152-F 


A17R106 


0699-1025 


p 


1 


RESISTOR-83. 33K OHM .I)1X .12U 


28480 


0699-1025 


At7R107 


0699-1027 


4 


3 


RESISTOR-3. IIM OHM .25X .12W 


28480 


0699-1027 


A17R108 


0699-1 024 


1 


3 


RESlSTOR-l OK OHM .OIX ,12W 


284B0 


0699-1 024 


A17R109 


0757-0465 


6 




RESISTOR lOOK IX .125U F TC=»0+-100 


24546 


C4-1/0-TO-1OO3-F 


A17RltO 


0757-0199 


3 




RESISTOR 21. 5K IX .1258 F TC=0«-100 


24546 


C4-1/B-T0-2152-F 


At7Rt1 1 


0757-0199 


3 




RESISTOR 21. 5K IX .1258 F TC=0+-10O 


24546 


C4- 1/0-TO-2152-F 


A17R112 


0699-1026 


3 


1 


RESISTOR-50K OHM ,01X .128 


28480 


0699-1026 


A17R113 


0699-1027 


4 




RESISTOR-3. IIM OHM .25X .128 


28480 


0699-1027 


A17R114 


0699-1 024 


1 




RESISTOR-IBK OHM ,01X .128 


28480 


0699-1 024 


j A17R115 


0757-0465 


6 




RESISTOR lOOK IX .1258 F TC»0+-100 


24546 


C4-1/8-T0-1003-F 


A17R11B 


0757-0199 


3 




RESISTOR 21, 5K IX .1258 F TC=0+-100 


24546 


C4-1/B-T0-2152-F 


A17R117 


0757-0199 


3 




RESISTOR 21.5K IX .1258 F TC=0+-lflfl 


24546 


C4~-l/8-T0-2152-F 


f A17R118 


0698-6630 


3 




RESISTOR 20K .IX .1258 F TC=0+-25 


28460 


0698-6630 


! At7Rll9 


0698-8077 


4 


1 


RESISTOR 22. IK .IX .1258 F TC=(l+-25 


28480 


0698-8877 


\ A17R120 


0698-8806 


9 


1 


RESISTOR 33. 5K .IX .1258 F TC=0+-25 


28480 


0698-8806 


1 A17R121 


0757-0465 


6 




RESISTOR IflOK IX ,1258 F TC=0+~100 


24546 


C4 •1/B-T0-10 03-F 


1 A17R122 


0757-0199 


3 




RESISTOR 21. 5K IX .1258 F TC=0+-100 


24546 


C4-1/8-T0-2152-F 


A17R123 


0757-0199 


3 




RESISTOR 21.5K IX ,1258 F TC=0+-100 


24546 


C4 -1/8-T0-2152-F 


A17R124 


0757-0200 


7 




RESISTOR 5.62K IX .1258 F TC=0-t-100 


24546 


C4 -1/8-T0-5621-F 


A17R125 


3100-1972 


3 




RF.S1STOR-TRMR 20K lOX 88 SIDE-AD.T 20-TRN 


02660 


3810P-203 


A17R126 


0698-3438 


3 


1 


RESISTOR 147 IX .1258 F TC=D+-100 


24546 


C4-1/8-T0-147R-F 


A17R127 


0757-0394 






RESISTOR 51.1 IX .1258 F TC=0+-100 


24546 


C4-1/0-TO-51R1-F 


A17R128 


0698-3156 


s 




RESISTOR 14. 7K IX .1258 F TC-0+-100 


24546 


C4-1/8-T0-1472-F 


A17R129 


0699-1042 


3 


1 


RESISTOR-19. 23K OHM .OIX .128 


28480 


0699-1042 


A17R13D 


0699 -1 027 


4 




RESIST0R-3. IIM OHM , 25X .128 


28480 


3697-1 027 


At7R13J 


0699-1024 


1 




RESTSTOR-tOK OHM .OIX .128 


28480 


0699-1024 


A17R132 


0757-0465 


6 




RESISTOR lOOK IX .1258 F TC=0«-100 


24546 


C4-1/8-T0-1003-F 


A17R133 


0757-0199 


3 




RESISTOR 21.5I< IX .1258 F TC=0 + -100 


24546 


C4-1/8-T0-2152-F 


A17R134 


0757-0199 


3 




RESISTOR 21, SK IX ,1258 F TC=0+-100 


24546 


C4 -1/8-T0-2152-F 


A17R135 


0757-0199 


3 




RESISTOR 21. 5K IX .1258 F TC=0+-1Q0 


24546 


C4-1/0-TO-2152-F 


A17TP 1 


1251-0600 


D 


11 


COMNECTOR-SGL CONT PIN 1 , 14 -MM -BSC-S7. Sq 


28480 


1251-0600 


A17TP2 


1251 -0600 


U 




CONNECTOR -SGL CONT PIN 1 . 1 4-MM-BSC-SZ SQ 


28480 


1251-0600 


A17TP3 


1251-0600 


U 




CONNECTOR-SGL CONT PIN t , 1 4-MM-BSC-SZ SQ 


28480 


1251-0600 


A17TP4 


1351-0600 


II 




CONNECTOR -SGL CONT PIN 1 . 1 4-MM-BSC-SZ SQ 


28480 


1251-0600 


A17TP5 


1251-0600 


1 




CONNECTOR -SGL CONT PIN 1 . 14-MM-BSC-SZ SQ 


28480 


1251-0600 


At7TP6 


0360-0077 


1 


1 


TERMINAL-STUD SGL-TUR S8GFRM-MTG 


28480 


0360-0077 


A17TP7 


1251-0600 


0 




CONNECTOR-SGI. CONT PIN 1 . 14-hM-BSC-SZ SQ 


28480 


1251-0600 


A17TP8 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 , 14-MM-BSC-SZ SQ 


28480 


1251-0600 


A17TP9 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 14-MM-BSC-SZ SQ 


2848 0 


1251-0600 


A17TP10 


1251-0600 


Q 




CONNECTOR-SGL CONT PIN 1 . 1 4-MM-BSC-SZ SQ 


28480 


1251-0600 


A17TP11 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4-MM-BSC-BZ SQ 


28480 


1251-0600 


A17TP12 


1251-0600 


i 




CONNECTOR-SGL. CONT PIN 1 , 14 -MM-BSC-SZ SQ 


28480 


1251-0600 


A17U1 


1826-0261 


1 


8 


IC OP AMP LOW-NOISE TO-99 PKG 


28480 


1826-0261 


A17U2 


1826-0261 






IC OP AMP LOW-NOISE TO-99 PKG 


28400 


1826-0261 


A17U3 


1826-0261 


8 




IC OP AMP LOW-NOISE TO-99 PKG 


28480 


1826-0261 


A17U4 


1826-0261 


0 




IC OP AMP LOU-NOISE TO-99 PKG 


28480 


1926-0261 


A17U5 


1826-0261 


8 


1 


IC OP AMP LOW-NOISE TO-99 PKG 


28480 


1826-0261 



See introduction to this section for ordering information 
^Indicates factory selected value 
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Table 6-3. Replaceable Parts 




Description 



IC OP ArtP l,rjW-NOT{,F. TO-99 PKG 
ir OP AMP UOU-NOISF. TO-77 PKG 
TC OP AMP LOW-NOTRE TO •V<? PKG 
IC OP AMP lOU-NOTSE TO-99 PKG 

OIODF. ^NR 1KOS7 6.PV GO 7 P»=.^U 
DIODE-ZNR 2.371J fiX DO -7 PD~,4I4 TC=-.074X 
DI0DE-7NR 12. ty 5Z I)0-3?> PD=,4U 
DIODE-ZNR IIV 5X D0-3S PD^^.AW TC=+,0fcPX 
D10DE--ZNR 12. ly 5% 1/0-35 PD=.4W 

DIODE-ZNR 5.11V 5X D0“35 PD=.4W 




Mfr Part Number 



1R26-0261 
1 026 - 02*1 
1PP6-0618 
103*-O2*1 

1N827 

1902-3002 

1902-3102 

1902-3171 

1902-3102 



See introduction to this section for ordering information 
♦Indicates factory selected value 
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Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


A18 


08569-60070 


A18C1 


0160-0302 


A1BC2 


0160-0302 


A18C3 


0160-0302 


A18C4 


0160-0302 


A18C5 


0180-1731 


A18C6 


0180-1746 


A18C7 


0180-1746 


A1RC8 


0180-1731 


A18CR1 


1901-0050 


A18CR2 


1901-0050 


A18CR3 


1901-0050 


A18CR4 


1901-0050 


A18CRS 


1901-0050 


A18CR6 


19D1-0050 


A18CR7 


1901-0050 


A18CRB 


1901-0050 


A18CR9 


1901-0050 


AlBCRl 0 


1901-0050 


A18CR11 


1901-0050 


AlBCRl 2 


1901-0050 


AlBCRl 3 


1901-0050 


AlBCRl 4 


1901-0050 


AlBCRl 5 


1901-0050 


A18CR16 


1901-0050 


A18CR17 


1901-0050 


AIBCRIB 


1901-0050 


At BCR 19 


1901-0050 


A18CR20 


1901-0050 


A18CR21 


1901-0050 


A1BCR22 


1901-0050 


A18CR23 


1901-0050 


A18CR24 


1901-0050 


A18CR25 


1901-0050 


A1BCR26 


1901-0050 


A18CR27 


1901-0050 


A1BCR28 


1991-0050 


At SCR 29 


1901-0050 


A1BCR30 


1901-0050 


A1.8CR31 




A18CR32 


1901-0050 


A18CR33 


1901-0050 


A18CR34 


1901-0050 


A18CR35 


1901-005(1 


A1BCR36 


1901-0050 


A18CR37 


1901-0050 


A18CR38 


1901-0050 


At BCR 39 


1901-0050 


A18CR40 


1901-0050 


A18CR41 


1901-0050 


A1BCR42 


1 1901-0050 


A18CR43 


1901-0050 


AlRLl 


9140-0210 


A18L2 


9140-0210 


A18L3 


9140-0210 


A18L4 


9140-0210 


AlBMPl 


1400-0073 


A1BMP2 


4040-0748 


A1BMP3 




A1BMP4 


4040-0755 


Aiaqi 


1853-0007 


A 1882 


1854-0404 


A18Q3 


1853-0007 


A18Q4 


1853-0007 


A18Q5 


1853-0007 


At8Q6 


1853-0007 


A18Q7 


1855-0020 


1 A18Q8 


1854-0404 


1 A18Q9 


1855-0020 


Aiaqio 


1854-0404 
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c 

D 


Qty 


Description 


Mfr 

Code 




■ 


FULL WJLTIBAMD ASSEhBLY 


28480 






CAPACITOR-FXn .OIBUF +-10% 200VDC POLYE 


28480 






CAPACITnR-FXD .OIBUF +-10X 200VOC POLYE 


28400 






CAPACITOR-FXD .C18UF +-10Z 2Q0VDC POLYE 


28 480 






CAPACITnR-FXD .018UF +-10% 2B0VDC POLYE 


28480 






CAPACITOR-FXD 4.7LIF+-10% 50UDC TA 


56239 






CAPACITOR-FXD 15UF+-1I)% 20VDC TA 


56289 






CAPACITOR-FXD 15UF+-10% 20VDC TA 


56209 


8 




CAPACITOR-FXD 4,7UF+-1D% 50VDC TA 


562B9 


3 


42 


DIODE-SWITCHING 80V 200NA 2N8 DO-35 


28480 


3 




DIODE- SWITCHING 8DV 200MA 2NS DO-35 


2B4SQ 


3 




DIODE-SWITCHING 80V 2B0HA 2NS DQ-35 


20480 


3 




DIODE -SWITCHING 8DV 200KA 2NS DO-SS 


28480 


3 




DIODE-SWITCHING 80U 200MA 2NS DO-35 


28480 


3 




DIODE -SWITCHING 80V 20 0HA 2NS DO-35 


2B4BD 


3 




DIODE-SWITCHING BOV 20OMA 2NS DQ-35 


28480 


3 




DIODE-SWITCHING BOV 200MA 2NS DO-35 


28480 


3 




DIODE-SWITCHING BOV 200MA 2NS DO-35 


28480 


3 




DIODE-SWITCHING BOV 2D0MA 2NS DO-35 


28480 


3 




DIODE-SWITCHING 80V 20CMA 2NS DO-35 


28480 


3 




DIODE SWITCHING QOV 20 DMA 2NS DO-35 


2B48D 


3 




DIODE-SUITGHING BOV 200MA 2NS DO-35 


28480 


3 




DIODE -SWITCHING BOV 200MA 2NS DO-35 


2B4B0 


3 




DIODE-SWITCHING 80V 20 0MA 2.NS DQ-35 


28480 


3 




DIODE-SWITCHING 80V 200MA 2NS D8-35 


28480 


3 




DIODE-SWITCHING BOV 200MA 2NS DO-35 


28480 


3 




DIODE-SWITCHING 80V 2#aMA 2NS DO-35 


284B0 


3 




DIODE-SWITCHING 80V 200MA 2NS DO-35 


28480 


3 




DIODE-SWITCHING BOV 200MA 2NS DO-35 


20480 


3 




DIODE-SWITCHING 80V 200MA 2NS DO-35 


28480 


3 




DIODE-SWITCHING 80V 200MA 2NS DO-35 


2.8480 


3 




DIODE-SWITCHING 00V 200MA 2NS DO-35 


28480 


3 




DIODE-SWITCHING BOV 200KA 2NS DO-35 


28480 


3 




DIODE-SWITCHING 80V 200MA 2NS DO-35 


28480 


3 




DIODE-SWITCHING BOV 290MA 2NS DO-35 


28480 


3 




DIODE-SWITCHING 80V 20CMA 2NS DO-35 


28480 


3 




DIODE -SWITCHING 80V 20BMA 2NS DQ-35 


28480 


3 




DIODE-SWITCHING BOV 200MA 2NS DO-35 


28480 


3 




DIODE-SWITCHING BOV 280HA 2NS DO-35 
NOT ASSIGNED 


28480 


3 




DIODE-SWITCHING BOV 200MA 2NS DO-35 


28480 


3 




DIODE-SWITCHING BOV 200MA 2NS DO-35 


28480 


3 




DIODE-SWITCHING 80V 200MA 2NS DO-35 


28480 


3 




DIODE-SWITCHING BOV 200MA 2N5 DO-35 


28480 


3 




DIODE-SWITCHING 80V 209HA 2NS DO-35 


28400 


3 




DIODE-SWITCHING 80V 200HA 2NS DQ-35 


28480 


3 




DIODE -SWITCHING BOV 290MA 2NS DO-35 


2848 0 


3 




DIODE -SWITCHING 80V 2(10MA 2NS DO-35 


28480 


3 




DIODE-SWITCHING 80V 2B0MA 2NS DO-35 


28480 


3 




DIODE-SWITCHING 80V 200MA 2NS DO-35 


28480 


3 




DIODE-SWITCHING 80V 2B0MA 2NS DO-35 


28480 


3 




DIODE-SWITCHING 80V 200MA 2NS DO-35 


28480 


B 


4 


INDUCTOR RF-CH-MLD IBOUH 5% .166DX.3e5LG 


2848 0 


B 




INDUCTOR RF-CH-MLD lOOUH 5% .166DX.305LG 


28480 


B 




INDUCTOR RF-CH-MLD lOBUH 5% .166DX.385LG 


2848 0 


1 




INDUCTOR RF-CH-MLD lOOUH 5% .166DX.385LG 


20480 




P 


PIN-ROLL , 062-IN -DIA .25 -IN-LG BE-CU 


28480 


3 


1 


EXTR-PC BD BLK POLYC . 062-BD-THKNS 
NOT ASSIGNFiD 


20480 


2 


1 


EXTR-PC BD Via POLYC . 062 -BD-THKN5 


28480 


7 


1 n 


TRANSISTOR PNP 2N3251 SI TO-18 PD-360MW 


04713 


im 


20 


TRANSISTOR NPN SI TO-18 PD=36QMW 


20480 


7 




TRANSISTOR PNP 2N3251 SI TO-18 PD=360MW 


04713 


7 




TRANSISTOR PNP 2N3251 SI TO-18 PD=36CMW 


04713 


7 




TRANSISTOR PNP 2N3251 SI TO-IB PD=360MW 


04713 


7 




TRANSISTOR PNP 2N3251 SI TO-18 PD=360MW 


04713 


8 


8 


TRANSISTOR J-FET N-CHAN DMODE TO-18 SI 


28480 


0 




TRANSISTOR NPN SI TO-18 PD“360MW 


28480 


8 




TRANSISTOR J-FET N-CHAN D- MODE TO-10 SI 


28480 


0 




TRANSISTOR NPN SI TO-18 PD=360MW 


28480 



Mfr Part Number 



0B5i.9-fc0070 

016Q-0302 

D1&0-0302 

0160-0302 

0160-0302 

15QM75X9050B2 

15QD156X902DB2 

1501)156X9020112 

15OD475X9050B2 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

1901-0050 



1901-0050 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

9140-0210 

9140-0210 

9140-0210 

9140-0210 

1480-0073 

4040-0748 

4040-0755 

2N3251 

1854- 0404 
2N3251 
2N3251 
2N3251 

2N3251 

1855- 0020 

1854- 0404 

1855- 0020 
1854-0404 



See introduction to this section for ordering information 
*Indicates factory selected value 



















Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


AlBQtl 


1B55-0020 


II 




TRANSISTOR J-FTT N- OHAN D- MODE TD-18 SI 


Aieqta 


1854-0404 






TRANSISTOR NPN SI TO-18 PI)=360MU 


A18Q13 


1855-0020 


8 




TRANSISTOR J-FET N-CHAN D-MODE TD-18 SI 


Ateqi4 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360MU 


Aieqis 


1855-0020 


8 




TRANSTSTOR J-FET N-CHAN D-MODE TD-IG SI 


At8qi6 


1854-0404 


0 




TRANSISTOR NPN SI TO-10 PP=360MU 


AlRQt? 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360MU 


A18Q18 


1854-0404 


0 




TRANSISTOR NPN ST TO-18 PD=360MW 


A18Q19 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360MU 


Aisqao 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 P1)=36I)MU 


A1GQ21 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360MU 


A18q22 


1053-0007 


7 




TRANSISTOR PNP 2N3251 SI TO-18 PD-360MW 


A1BQ23 


1853-0007 


7 




TRANSISTOR PNP 2N3251 SI TO-18 PD=360MU 


At8q24 


1853-0007 


7 




TRANSISTOR PNP PN3251 SI TO-10 PD=3f.nMU 


A18q2S 


1853-0007 


7 




TRANSISTOR PNP 2N3J>51 ST TO-18 PD=36flMW 


At 8826 


1853-0007 


7 




TRANSISTOR PNP 2N3251 SI TO-18 PD-360MU 


A1BQ27 


1854-0404 


H 




TRANSISTOR NPN SI TO-18 P])=36nhU 


At 8828 


1854-0404 


m 




TRANSISTOR NPN SI TO-18 PD-360MU 


A18Q29 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360MU 


A 18830 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD-360MW 


A18831 


1854-0404 


D 




TRANSTSTOR NPN SI TO-18 PD=36ShU 


A 18832 


1834-0404 


0 




TRANSISTOR NPN SI TO-18 PD=36nMUI 


A18Q33 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360MU 


A 18834 


1855-0020 


8 




TRANSISTOR J-FET N-CHAN D-MODE TO-18 SI 


AieQ3S 


1655" 0020 


8 




TRANSISTOR J-FET N-CHAN D MODE TO-IO SI 


A18836 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360MU 


A18837 


1854-0404 


0 




TRANSISTOR NPN SI Tf.l-1B PD-360MW 


A1RQ38 


1855-0020 


8 




TRANSISTOR J-FET N-CHAN P -MODE TO -IB SI 


A18R1 


0698-6630 


3 


19 


RESISTOR 20K .IX ,125W E TC=0+-?5 


A18R2 


0698-8851 


4 


1 


RESISTOR 34. 7K .IZ .125U F TC=0+-25 


A18R3 


0757-0199 


3 


32 


RESISTOR 21 ,5l< IX .125W F TC=0* 10(1 


A18R4 


0698-8950 


3 


1 


RESISTOR 41.9K .IX .125U F TC=0+-PS 


A18R5 


0698-6630 


3 




RESISTOR 20K .IX .125W F TC=0+-25 


A18R6 


0698-6630 


3 




RESISTOR 20K .IX .125U F TO0+-25 


A1BR7 


0698-8867 


2 


1 


RESISTOR 4,1)6K .IX .125W F TC=0+-25 


A18R8 


0698-8863 


8 


1 


RESISTOR 5.2K .1% .125W F TC=0+-25 


A18R9 


0698-8864 


9 


1 


RESISTOR 4.49!< ,1X .125U F TC=0r-?5 


A18R10 


0699-8865 


0 


1 


RESISTOR 4.45K .IX .125U F TC=tl + -25 


A18R11 


0698- -8866 


1 


1 


RESISTOR 4. IK ,1Z .125W F TC=0»-?5 


A18R12 


0757-0199 


3 




RESISTOR 21. 5K IX .t25« F TC=n+-10(l 


A1BR13 


0757-0439 


4 


5 


RESISTOR 6.01K IX .125U F rc=0+-10B 


A18R14 


0757-0199 


3 




RESISTOR 21.5l( IX ,125U F TC=n+-10 0 


A1BR15 


0757-0199 


3 




RESISTOR 21. 5K IX ,125W F TC=il+-in,1 


A18R16 


07S7-0439 


4 




RESISTOR 6.81K IX .125U F TC=0+--in0 


A10R17 


0757-0199 


3 




RESISTOR 21. 5K IX . 1 25U F TC~0*-103 


A1BR18 


0757-0199 


3 




RESISTOR 21.5K IX .125U F TC=C+-10n 


A18R19 


0757-0439 


4 




RESISTOR 6.81K IX .125U F TC=n^-l()n 


A18R20 


0757-0199 


3 




RESISTOR 21. 5K IX ,125W F TC=0+-ltUl 


A18R21 








NOT ASSIGNED 


A1BR22 


0757-0439 


4 




RESISTOR 6.91K IX .125U F TC=0+-10n 


A18R23 


0757-0199 


3 




RESISTOR 21, 5K IX .125U F TC=0«-100 


A18R24 


0757-0439 


4 




RESISTOR 6.01K IX .125U F TC=0 + -10(1 


A18R2S 


0757-0199 


3 




RESISTOR 21, 5K IX , 1 25W F TC=0+-t0n 


A18R26 


0757-0199 


3 




RESISTOR 21,5I< IX ,125W F TC=0 + -ia0 


A18R27 


0757-0199 


3 




RESISTOR 21. 5K IX .125U F TC=0+-100 


A1 8R28 


0698-6630 


3 




RESISTOR 20K .1% , 125W F TO0 + -25 


A1BR29 


0698-6630 


3 




RESISTOR 20K .IX . 1 25U F TC=0+-25 


A18R30 


0757-0440 


7 


1 


RESISTOR 7.5K IX .125W F TC=0+-100 


AI8R31 


0698-3260 






RESISTOR 464K 1% .125U F TC-Ot^-lOO 


A1BR32 


0757-0458 






RESISTOR 51, IK IX .125U F TC=n+-lfl0 


A18R33 


0698-3260 






RESISTOR 464K IX .125U F TC--Of-100 


A18R34 


0757-0458 






RESISTOR 51. IK IX .12514 F TC=0+-inn 


A18R3S 


0698-3260 


■ 




RESISTOR 464K IX .125U F TC=0+-100 


A18R36 


0757-0458 


H 




RESISTOR 51. IK IX .125U F TC=C+-10(I 


A18R37 


0698-3260 


p 




RESISTOR 464K IX .125W F TC=0-i-130 


A18R38 


0757-0458 


p 




RESISTOR 51, IK IX .125W F TC=0+ -lfl(l 


A18R39 


0757-0199 


n 




RESISTOR 21. 5K IX .125U F rc==0+-10n 


A18R40 


0698-0083 






RESISTCIR 1.96K IX .125(4 F TC=0 + -1QC 


A18R41 


0698-6630 






RESISTOR 2flK ,1X .125(4 F TC=n+-25 


A18R42 


0690-6630 






RESISTOR 2(IK ,1X .125(4 F TO0 + -25 


A18R43 


0698-3456 






RESISTOR 287K IX ,125(4 F TC=D4-13(I 


A18R44 


0757-0199 


3 




RESISTOR 21. 5K IX ,125(4 F TC=0+-100 


A18R45 


0757-0465 


6 


8 


RESISTOR lOOK IX .125(4 F TC=04-ino 


A18R46 


0698-0046 






RESISTOR 16K .17. .12514 F TO04-25 


A1BR47 


0698-6630 






RESISTOR 20K ,1X .125(4 F TO0+-25 


A18R48 


0698-3456 






RESISTOR 287K IX .125(4 F TC=a + -tOn 


A1BR49 








NOT ASSIGNED 


A1SR50 


0757-0465 


1^1 


RESISTOR inOK IX .125W F TC=0+-100 



Mfr 

Code 


Mfr Part Number 


2848 0 


1855-0020 


2048(1 


1054-0404 


2848 0 


1855-0020 


28 400 


1854--0404 


"8480 


1855-0020 


28400 


1854-0404 


2840 0 


1854-0404 


28 480 


1854-0404 


r.18480 


1054-0404 


2848(1 


1854-0404 


2048 0 


1854-0404 


(14713 


2M3251 


04713 


2N3251 


(14713 


2N.I251 


04713 


2N3251 


04713 


2N.I251 


28480 


1854-0404 


28 480 


1054-0404 


20480 


1854-0404 


28480 


1854-0404 


28480 


1854-0404 


28480 


1054-0404 


2848 0 


1854-0404 


28480 


1855-0020 


2B480 


1855-0020 


28480 


1854-0404 


28480 


1854-0404 


28480 


18.'i5-fl02(l 


28480 


0693-6630 


28480 


0690- 8851 


24546 


04 1/8-T0-2152-F 


28480 


0698-8850 


23480 


0698-6630 


28480 


0698-6630 


20 480 


0698-8867 


23400 


0693-8863 


2848 0 


0698-8864 


20480 


(1698-8865 


20483 


0698-8866 


24546 


C4- 1/8-T0-2152.-F 


24546 


C4 1/8-T0-681 1-F 


24546 


C4 1 /'8-T0-2152-F 


24546 


C4- 1/8-T0-2152 F 


24546 


C4 1/8-T0-681 1-F 


24546 


C4 -1/0-TO-2I52- F 


24546 


C4-1/8-T0-2152-F 


24546 


C4-1/8-T0-6B1 1-F 


24546 


C4 -1/8-T0-2152 -F 


24546 


C4 1/9-T0-6S11-F 


24546 


C4 1/B-T0-2152-F 


24546 


04- 1/0-10-6811 -F 


24S46 


C4-1/8-T0-2152-F 


24546 


C4-1/8-TD-2152-F 


24546 


C4 1/8-T0-2152-F 


20480 


0698-6630 


2.84B0 


0698-6630 


24546 


O4-1/0-TO-7SO1-F 


28480 


0698-3260 


24546 


C4-1/8-T0-5112-F 


28 48 0 


0698-3260 


24546 


C4~l/8-T0-5112-F 


28480 


0678-3260 


24546 


C4--1/8-T0-S112 -F 


"3480 


0698-3260 


24546 


C4 -1/B-T0 -5112 -F 


24546 


C4- 1/8-T0-2152-F 


24546 


C4-1/8-T0-1961-F 


28480 


3698-6630 


20480 


0693-6630 


24546 


O4-1/8-TO-2073-F 


24546 


C4 -1/0-TO-2152-F 


24546 


C4 -1/8-T0-10O3-F 


19701 


MF4C1/8-T9- 1602-B 


28480 


0698-6630 


24546 


04 -1/8-TO-2073-F 


24546 


C4-l/8-TO-10n3-F 



See introduction to this section for ordering information 
*Indicates factory selected value 

6-47 

















Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


AlBflSl 


069B-8B59 


2 


1 


RESISTOR 12K .IX .125U F T8=0>-25 


28480 


0698-8859 


At8R52 








NOT ASSIGNED 






AtOR53 


07S7-0136 


8 


1 


RESISTOR 619K IX ,5W F TC=0+-100 


28480 


0757-0136 


A18R54 


0757-0199 


3 




RESISTOR 21. 5K IX .125W F TC=0+-100 


24546 


C4-1/8-T0-2152-F 


A1BR55 


0757-0465 


6 




RESISTOR lODK IX .125U F TC=0+-100 


24546 


C4-1/8-T0-1003-F 


A18R56 


0698-6361 


7 


1 


RESISTOR 0K .IX ,125W F TC=0+-25 


28480 


0698-6361 


A18RS7 


0698-6630 


3 




RESISTOR 20K .IX .1258 F TC=0+-25 


28480 


0698-6630 


AtSRSH 


0698-3456 


5 




RESISTOR 2B7K IX .1258 F TC=0+-100 


24546 


C4-1/8-TO-2073-F 


A18R59 


0757-0199 


3 




RESISTOR 21, 5K IX ,1258 F TC=0+-100 


24546 


C4-1/B-T0-2152-F 


At8R60 


0757-0465 


6 




RESISTOR 10 OK IX .1258 F TC=0+-10 0 


24546 


C4-1/8-T0-1003-F 


A18f!61 


0698-6322 


0 


1 


RESISTOR 4K .IX .1258 F TC=0+-25 


20480 


0698-6322 


A18R62 


0698-6630 


3 




RESISTOR 20K .IX .1258 F TC=0+-25 


28480 


0698-6630 


A18R&3 


0757-0467 


8 


p 


RESISTOR 121K IX .1258 F TC=0+-100 


24546 


C4-1/8-T0-1213-F 


A18R64 


0757-0199 


3 




RESISTOR 21, 5K IX ,1258 F TC=0+-100 


24546 


C4-1/8-TD-2152-F 


A18R65 


0757-0465 


6 




RESISTOR lOOK IX .1258 F TC=0+-lfl0 


24546 


C4-1/8-TO-1003-F 


A18R66 


0757-0199 


3 




RESISTOR 21. 5K IX .1258 F TC=0+-100 


24546 


C4 -1/8-T0-2152-F 


AtBR67 


0757-0199 


3 




RESISTOR 21. SK IX ,1258 F TC=0+~10C 


24546 


C4-1/8-T0-2152-F 


AieRf>8 


0757-0467 


8 




RESISTOR 121K IX .1258 F TC=0+-100 


24546 


C4 -1/8-T0-1213-F 


AlBRt>9 








NOT ASSIGNED 






A18R7n 


0757-0465 


6 




RESISTOR lODK IX .1258 F TC»0+-100 


24546 


C4-1/8-T0-1003-F 


A18R71 


0757-0199 


3 




RESISTOR 21 .5K IX .1258 F Tr.s=0+-100 


24546 


C4 1/8-T0-2152-F 


A18R72 


0757-0462 


3 


1 


RESISTOR 75K IX .1258 F TC=0+-100 


24546 


C4 1/B-T0-7502-F 


A18R73 


0757-0199 


3 




RESISTOR 21.5K IX .1258 F TC=04-100 


24546 


C4 1/8-T0-2152 -F 


A18R74 


0757-0459 


8 


1 


RESISTOR 56. 2K IX .1258 F TC=0+-100 


24546 


C4 • 1/B-T0-5622-F 


A18R75 


0757-0199 


3 




RESISTOR 21. 5K IX ,1258 F TC=0+-10C 


24546 


C4-1/8-T0-2152-F 


A1BR76 


0698-3161 


9 


1 


RESISTOR 38. 3K tX .1258 F TC=04-13 0 


24546 


C4-1/8-T0-3B32 F 


A18R77 


0757-0199 


3 




RESISTOR 21.5K 1% .1258 F TC=0+-10C 


24546 


C4-1/0-TO-2152-F 


A1QR78 


0757-0123 


3 


1 


RESISTOR 34. OK IX .1258 F TC=0+-100 


28480 


0757-0123 


A18R79 


0698-8853 


6 




RESISTOR 21.90K .IX .1258 F TC=0+-25 


28480 


0698-8853 


A18R80 


0698-6630 


B 




RESISTOR 20K .IX .1258 F TC=0+-25 


28480 


0698-6630 


A18R8t 


0698-8856 


Q 




RESISTOR 13.56K .IX .1258 F TC.=0+-25 


2B480 


0698-8856 


A1BR82 


0757-0199 


Kl 




RESISTOR 21. 5K IX .1258 F TC=0+-100 


24546 


C4 -1/B-T0-2152-F 


A18R83 


0757-0465 


Rl 




RESISTOR lOOK IX .1258 F TC=04-100 


24546 


C4-1/8-T0-1003-F 


A18R84 


D 698-8855 


8 


1 


RESISTOR 16.46K .IX .1258 F TC=0+-25 


28400 


0698-8855 


A1BR85 


0698-6630 


3 




RESISTOR 20K .1% .1258 F TC=0+-25 


28480 


0698-6630 


A18R86 


0698-8858 


1 


1 


RESISTOR 12, 4K ,1X .1258 F TC=D+-25 


28490 


3698-8858 


A18R07 








NOT ASSIGNED 






A18R88 


0757-0199 


3 




RESISTOR 21. 5K IX .1258 F TC=04-100 


24546 


C4-1/8-T0-2152-F 


AtaR89 








NOT ASSIGNED 






A18R9n 


0698-8854 


7 




RESISTOR 17.17K .IX ,1258 F TC=D+-25 


28480 


0698-8854 


A1BR91 


0698-6630 


3 




RESISTOR 20K .IX .1258 F TC=0+~25 


28480 


0693-6630 


A1BR92 


0698-8857 


D 




RESISTOR 12.56K .IX .1258 F TC=0+-25 


28480 


0698-8857 


A18R93 


0757-0199 


3 




RESISTOR 21. SK IX .1258 F TC=0+-100 


24546 


C4-1/8-T0-2152-F 


A1BR94 


0757-0199 


3 




RESISTOR 21. 5K 1% .1258 F TC=0«-10a 


24546 


C4 -1/B-T0-2152-F 


At8R95 


0757-0465 


6 




RF.SISTOR ICOK IX ,1258 F TG=04-10fi 


24546 


C4-1/8-TO-1003-F 


A18R96 


0698-6630 


3 




RESISTOR 2DK .IX .1258 F TC=0+-25 


28480 


0698-6630 


A18R97 


0698-6630 


3 




RESISTOR 20K .1% .1258 F TC=0*-25 


28480 


0698-6630 


A18R98 


0690-6630 


3 




RESISTOR 2DK .IX .1258 F TC=D+-25 


284B0 


0698-6630 


A13R99 


0690-6630 


3 




RESISTOR 20K .IX ,1258 F TG=0+-25 


28480 


0698-6630 


AlBRlOa 


0757-0199 


3 




RESISTOR 21. SK IX .1258 F TC=0+-100 


24546 


C4-1/B-T0-2152-F 


A18R101 


Q6B3-1055 


5 




RESISTOR IH 5X .258 FC TC=-800/+900 


01121 


CB1 055 


A18Rt02 


0757-0199 


3 




RESISTOR 21. 5K IX .1258 F TC=0+-100 


24546 


C4-1/B-T0-2152-F 


At8R103 


0757-0199 


3 




RESISTOR 21. 5K IX ,1258 F TC=0+-100 


24546 


C4-1/B-T0-2152-F 


A18R1 D4 


0757-0442 


9 


2 


RESISTOR lOK IX .1258 F TC=0+-10n 


24546 


C4-1/B-T0-1002-F 


A18R105 


0698-3450 


9 


2 


RESISTOR 42. 2K IX .1258 F TC=0+-100 


24546 


C4-1/0-TO-4222-F 


A1BR1 06 


0698-6630 


3 




RESISTOR 20K .IX ,1258 F TC=0+-25 


28480 


0698-6630 


A10RU7 


0698-6630 


3 




RESISTOR 2(1K .IX .1258 F TC=0+-25 


28480 


0698-6630 


A18R1 08 


0757-0199 


3 




RESISTOR 21, SK IX .1258 F TC=D+-103 


24546 


C4-1/8-T0-2152-F 


At8R109 


0683-1055 


5 




RESISTOR IH 5X .258 FC TC=-0OO/+9OO 


01121 


CB1055 


A1BR110 


.0757-0199 


3 




RESISTOR 21. 5K IX ,1258 F TC=0+-100 


24546 


C4-1/8-T0-2152-F 


A18RU1 


0757-0199 


3 




RESISTOR 21.5K IX .1258 F TC=0+-10(1 


24546 


C4-l/0-Ta-2152-F 


A18Rlt2 


0757-0442 


9 




RESISTOR lOK IX .1258 F TC=04-100 


24546 


C4- 1/B-T0-1002-F 


A18R113 


0698-3450 


9 




RESISTOR 42. 2K IX .1258 F TC=0+-100 


24546 


C4-1/8-T0-4222-F 


AlBTPl 


1251-0600 


0 


10 


CONNECTOR -SGL. CONT PIN 1 . 1 4- MM-BSC- SZ SQ 


28480 


1251-0600 


A18TP2 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 , 1 4-MM-BSC-SZ SQ 


28480 


1251-0600 


A1BTP3 


1251-0600 


0 




CONNECTOR -SGL CONT PIN 1 . 14-MM-BSC-SZ BQ 


28480 


1251-0600 


A18TP4 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 14-MM-BSC-S7 SQ 


2R4B0 


1251-0600 


A18TP5 


0360-0077 


5 


1 


TERMINAL-STUD SGL-lUR SWGFRM-MTG 


28480 


0360-0077 


At8TP6 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 14-M«~BSC-SZ SQ 


28480 


1251-0600 


A1BTP7 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4-MM-BSC-SZ SQ 


28480 


1251-0600 


A18TPB 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4-MM-BSC-SZ SQ 


28480 


1251-0600 


A1BTP9 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 14-MM-BSC-SZ SQ 


28480 


1251-0600 


A18TP10 


1251-0600 


y 




CONNECTOR-SGL CONT PIN 1 . 14-MM-BSC-SZ SQ 


28480 


1251-0600 


AlBTPl 1 


1251-0600 


D 




CONNFCTOR-SGL CONT PIN 1 . 1 4-MM-BSC-SZ SQ 


28480 


1251-0600 
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Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


A18U1 


1826-0092 


A16U2 


1826-0092 


A18U3 


1826-0092 


A18U4 


1026-0092 


Ateus 


1826-0092 


A18U6 


1826-0092 


A18U7 


1826-0092 


A18U8 


1826-0092 


AiaVRl 


1902-0064 


A18VR2 


1902-0041 


A1BVR3 


1902-3102 


A18VR4 


1902-0025 


A18VR5 


1902-3182 





Mfr Part Number 




IC OP AMP GP DUAL TO -99 PKR 

IC OP AMP GP DUAL TO-99 PKG 

IC OP AMP GP DUAL TD-99 PKG 

IC OP AMP GP DUAL TO-99 PKG 

IC OP AMP GP DUAL TO-99 PKG 

IC OP AMP GP DUAL TO-99 PKG 

IC OP AMP GP DUAL TO-99 PKG 

IC OP AMP GP DUAL TO 99 PKG 

DIODE-ZNR 7.5V 5% DO-35 PD=.4U TC=+.05X 
DIODE-ZNR 5.1 IV 5X DO-35 PD’.4U 
DIODE-2.NR IR.IV 5Z DD-35 PD=.4U 
DIODE-ZNR IflV 5X DO-35 PD=,4U TC=+.CAX 
DIODE-ZNR IS. IV 5Z DO-35 PD=.4W 



1BS6-009S 

102A-009S 

U1S6-009S 

lGSA-0092 

1836-0092 

1826-0092 

182.6-0092 

1826-0092 

1902-0064 
1902-0041 
1902-3182 
1902-0025 
190 2.-3102 



See introduction to this section for ordering information 
* Indicates factory selected value 
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Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A19 


U8565-60022 


6 


1 


YT8 DRIVER ASSEMBLY 


28480 


08565-60022 


At9Cl 


0160-3466 


8 


2 


CAPACITOR-FXD lOOPF +-10X IKVDC CER 


20480 


0160-3466 


A19C2 


0160-0163 


6 


1 


CAPACITOR-FXD , 033UF +-1 OX 200VDC POLYE 


28480 


1)160-0163 


At9C3 


0160-0174 


9 


1 


CAPACITOR-FXD . 47UF +B0-2CX 25VDC CER 


28480 


0160-0174 


A19CA 


0160-3466 


8 




CAPACITOR-FXD lODPF +-10X IKVDC CER 


28480 


0160-3466 


A19C5 


0180-2208 


6 


3 


CAPACITOR-FXD 22QUF+-10X IttVDC TA 


56209 


150D227X9010S2 


A19C6 


0180-2208 


6 




CAPACITOR-FXD 220UF-I-10X lOVDC TA 


56209 


150D227X901 0S2 


A19C7 


0180-2208 


6 




CAPACITOR-FXD n2QUF+-10X lOVDC TA 


56289 


150D227X9010S2 


A19C8 


0180-1746 


5 


3 


CAPACITOR-FXD 15UF+-10X 2DVDC TA 


56289 


150D156X9020B2 


A19C9 


0180-1746 


5 




CAPACITOR-FXD 15UF+-10X 20VDC TA 


56289 


150D156X90a0B2 


AJ9C1 0 


0180-1746 


5 




CAPACITOR-FXD 15Ur+-10X 20VDC TA 


56289 


150D156X9020B2 


A19C11 


0180-1731 


8 


2 


CAPACITQR-FXD 4.7UF+-10X 50VDC TA 


56289 


150D475X9Q50B2 


A19C12 


0180-1731 


8 




CAPACITOR-FXD 4.7liF-»-10X 50VDC TA 


56289 


150D475X9050B2 


A19CR1 


1901-0050 


3 


8 


DIODE-SWITCHING BOV 200MA 2NS DO-35 


28480 


1901-0050 


A19CR2 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS DO-35 


28480 


1901-0050 


A19CR3 


1901-0030 


3 




DIODE-SWITCHING 80V 200MA 2NS DO-35 


28480 


1901-0050 


A19CRA 


1901-0050 


3 




DIODE- SWITCHING BOV 20 DMA 2NS DO-35 


28480 


1901-0050 


A19CR5 


1901-0050 


3 




DIODE-SWITCHING BOV 200MA 2NS DO-35 


28480 


1901-0050 


At9CR6 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS DO-35 


20480 


1901-0050 


A19CR7 


1901-0050 


3 




DIODF.-SWITCHING BOV 200MA 2NS DO-35 


28480 


1901-0050 


A19CR8 


1901-0050 


3 




DIODE- SWITCHING 80V 200MA 2NS DO-35 


28480 


1901-0050 


A19E1 


0340-0038 


6 


4 


TERMINAL-STUD DBL-TUR PRESS-MTG 


28480 


0340-0033 


A19E2 


0340-0038 


6 




TERMINAL-STUD DBL-TUR PRESS-MTG 


28480 


0340-0038 


A19E3 


0340-0060 


4 


10 


TERMINAL-STUD SPCL-FDTHRU PRESS-MTG 


98291 


011-6809 000 209 


A19E4 


0340-0060 


4 




TERMINAL-STUD EJPCL-FDTHRU PRESS-MTG 


98291 


011-6809 OOO 2D9 


A19E5 


0340-0060 


4 




TERMINAL-STUD SPCL-FDTHRU PRESS-MTG 


98291 


011-6809 000 209 


A19E6 


0340-0038 


6 




TERMINAL-STUD DBL-TUR PRESS-MTG 


28480 


0340-0038 


A19E7 


0340-0038 


6 




TERMINAL-STUD DBL-TUR PRESS-MTG 


28480 


0340-0038 


A19E0 


0340-0060 


4 




TERMINAL-STUD SPCL-FDTHRU PRESS-MTG 


98291 


011-6809 000 239 


A19E9 


0340-0060 


4 




TERMINAL-STUD SPCL-FDTHRU PRESS-MTG 


98291 


011-6809 000 209 


A19E10 


0340-0060 


4 




TERMINAL-STUD SPCL-FDTHRU PRESS-MTG 


98291 


011-6809 000 209 


A19E11 


0340-0060 


4 




TERMINAL-STUD SPCL-FDTHRU PRESS-MTG 


98291 


011-6809 000 209 


A19E12 


0340-0060 


4 




TERMINAL-STUD SPCL-FDTHRU PRESS-MTG 


98291 


011-6809 OOO 209 


A19E13 


0340-0060 


4 




TERMINAL-STUD SPCL-FDTHRU PRESS-MTG 


90291 


011-6809 000 209 


A19E14 


0340-0060 


4 




TERMINAL -STUD SPCL-FDTHRU PRESS-MTG 


98291 


011-6809 000 209 


A19K1 


0490-0884 


7' 


1 


RELAY-REED lA 500MA 250VAC 24VDC-C0IL 


20480 


0490-0884 


A19L1 


9140-0210 


1 


3 


INDUCTOR RF-CH-MLD lOOUH 5X .166DX.385LG 


28480 


9140-0210 


A19L2 


9140-0210 


1 




INDUCTOR RF-CH-MLD lOOUH 5X .166DX.385LG 


28480 


9140-0210 


A19L3 


9140-0210 


1 




INDUCTOR RF-CH-MLD lODUH 5X .166DX.385LG 


2B4B0 


9140-0210 


A19MP1 


08565-0001 0 


6 


1 


BRACKET-HEAT SINK 


28480 


08565-00010 


A19(J1 


1853-0038 


4 


4 


TRANSISTOR PNP SI TO-39 PD=1W FT=100MHZ 


28480 


1653-0038 


At9Q2 


1853-0038 


4 




TRANSISTOR PNP SI TO-39 PD=1W FT=100MHZ 


28480 


1853-0038 


A19Q3 


1853-0414 


0 


2 


TRANSISTOR PNP 2N6423 SI TO-66 PD=35W 


04713 


2N6423 


A19Q4 


1853-0038 


4 




TRANSISTOR PNP SI TO-39 PD=1W FT=100MHZ 


28480 


1853-0038 


A19Q5 


1853-0038 


4 




TRANSISTOR PNP SI TO-39 PD=1W FT=100MHZ 


28480 


1853-0038 


A 1946 


1853-0414 


0 




TRANSISTOR PNP 2N6423 SI TO-66 PD=35W 


04713 


2N6423 


A19R1 


0757-0465 


6 


2 


RESISTOR tOOK IX .125W F TC=0»-103 


24546 


C4-1/8-TO-1003 -F 


A19R2 


0698-8833 


2 


6 


RESISTOR lOK .IX .125W F TO0+-1C 


28480 


0693-8833 


AI9R3 


0698-8033 


2 




RESISTOR lOK .IX .125W F TC=0-t-10 


28480 


0698-8833 


A19R4 


0698-8835 


4 


3 


RESISTOR 51< .IX .125W F TC=0+-10 


28480 


0693-8835 


A19R5 


2100-2039 


5 


4 


REBISTOR-TRMR 20K 5% WW SIDE-ADJ 10-TRN 


20480 


2100-2039 


A19R6 


0698-8810 


5 


1 


RESISTOR 27. 4K ,1X .125W F TC=0-P-t5 


28480 


0698-8810 


A19R7 


D698-B900 


4 


1 


RESISTOR 3.53K .IX ,125W F TC=0+-10 


2848r 


069B-B900 


A19R8 


2100-2039 


5 




RESISTOR-TRMR ?0K 5X WW SIDE-ADJ 10-TRN 


28480 


2100-2039 


A19R9 


0698-8809 


2 


1 


RESTSTOR 31. 5K .IX ,125W F TC=0»-15 


28480 


0698-8809 


A19R1 0 


0698-8831 


y 


1 


RESISTOR 13. 4K ,1X .125W F TC=0+-10 


28480 


0698-8031 


A19R11 


0698-8811 




1 


RESISTOR 5.25K .IX .125W F TC=0>-10 


28480 


0698-0811 


A19R12 


0698-8835 


4 




RESISTOR 5K .IX .125W F TC=0+-10 


20480 


0698-8835 


A19R13 


0698-0829 


6 


1 


RESISTOR 20K .IX .125W F TC=0*-10 


28480 


0698-8829 


A19R14 


2100-2039 


5 




RESISTOR-TRMR 20K 5X WW SIDE-ADJ 10-TRN 


28480 


2100-2039 


A19R15 


0698-8902 


6 


1 


RESTSTOR 48K .IX .125W F TC=0+-15 


28480 


0698-8902 


A19R16 


0698-8901 


5 


t 


RESISTOR 29. 7K .IX .125W F TC=Q+-t0 


28480 


0693-0901 


A19R17 


2100-2039 


5 




RESISTOR-TRMR 20K 5X WW SIDE-ADJ 10-TRN 


28480 


2100-2039 


At9Ria 


0698-8898 


9 


1 


RESISTOR 22. 6K .IX .125W F TC-0+-10 


28480 


0698-8898 


A19R19 


0698-8899 


0 


1 


RESISTOR 15.3K .IX .125W F TC=0+-10 


28480 


0693-8899 


A19R20 


0698-3162 


0 




RESISTOR 46, 4K IX .125W F TC=0+-100 


24546 


C4-1/8-T0-4642-F 


A19R21 


0757-0123 


3 




RESISTOR 34, 8K IX .125W F TC=0+-100 


28480 


0757-0123 


A19R22 


0757-0123 


3 




RESISTOR 34, 8K IX .125W F TC=D+-100 


2848 0 


0757-0123 


A19R23 


0683-1855 


3 




RESISTOR 1.8M 5X .25W FC TC=-90 0/+1 1 (10 


01121 


cm 855 


A19R24 


0698-3260 






RESISTOR 464K IX .12SU F TC=0«-100 


28480 


0698-3260 


A19R25 


0698-8835 


1 


■ 


RESISTOR 5t< .IX .125W F TC=0+-t0 


28480 


0693-8835 
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See introduction to this section for ordering information 
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Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 




Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A19R2<> 


0699-0834 


H 


1 


REStBTDR 9K ,1% .125UI F TC=.H-1 0 


28480 


0698-8034 


ftl9R27 


0698-8833 






RESISTOR lOK .IX .125U F 30=0+- 10 


20400 


0693-0833 


A19R20 


0698-0833 


p 




RESISTOR lOK , IX .125U F TC-0+-10 


20480 


0698-8833 


A19R29 


0698-08311 


9 


2 


RESISTOR 14.4K .1% ,125W F TC=0+-10 


28480 


0690- 8830 


A19R30 


0698-8830 


9 




RESISTOR 14. 4K .IX .125U F TC=D+-10 


20480 


0698-8830 


A19R31 


0757-0442 


9 


p 


RESISTOR lOK IX .125U F TC=0+-100 


24546 


C4-1/8-TQ-10C2-F 


A19R32 


1)757-0290 


fl 


2 


RESISTOR 6.19K IX .125W F TC=n+-100 


19701 


MF4C1/8-T0-6191-F 


A19R33 


0698-3439 


El 




RESISTOR 178 IX . 125U F TC=0+-100 


24546 


C4-170-TO-178R-F 


A19R34 


0811-3476 


El 




RESISTOR ISO IX 25W PW IC='0+-2 


28480 


001 1-3476 


A19R35 


0698-3431 




■1 


RESISTOR 23.7 IX , 125W F T('=0+-100 


03008 


PMir55-178-T0~23R7-F 


A19R36 


0757-0465 


I 


■1 


RESISTOR lODK IX .125W F TC=0tlO0 


24546 


C4 -l/O-TO-l 003-F 


At9R37« 


0698-0083 


e 




RESISTOR 1.96K 1% .125U F TC=0+-U0 
(HIGHT HE LOADED AS OPEN) 


24546 


C4-178-T0-1961-F 


At9R30 


0698-3449 


a 


1 


RESISTOR 28. 7K IX .125W F TOO •— 100 


24546 


C4-1/8-T0-2O72-F 


A19R39 


2100-1972 


1 


5 


RESISTOR -1RMR 20K lOX WU SIDF.-AD.T 20 -IRN 


02660 


301 OP-2 03 


A19R40» 


0698-0083 


8 




RESISTOR 1.96K IX .125W F TO0+-10 0 
(MIGHT BE LOADED AS OPEN) 


24546 


C4 -l/8-T0-1961~F 


A19R4t 


0698-3136 


8 


1 


RESISTOR 17.8K IX .125U F TC=0+-100 


24546 


C4-1/8-TO-1702-F 


At9R42 


2100-1972 


3 




RFSISTtlR -IRMR 20K 1 OX UU STDE-ADJ 20-1RN 


02660 


301 OP-203 


A19R43» 


0698-0083 


e 




RESISTOR 1.96l< IX .125W F TC=0+-lflO 
(MIGHT HE LOADED AS OPEN) 


24546 


C4-l/8-TO~1961-F 


A19R44 


0698-3156 


2 


1 


RESISTOR 14.7K IX .125U F TC=a+-lflfl 


24546 


C4-1/8-T0-1472-F 


A19R45 


2100-1972 


3 




RESISTOR "TRMR 20K 1 OX WU SIDE-AD.I 20 -TRN 


02660 


381 OP-203 


At9R4b« 


0698-0003 


0 




RF.SISTOR 1.96K IX . 125U F TO0+-10n 


24546 


C4-l/0-Ta-1961- F 


A19R47 


0757-0444 


1 


1 


RESISTOR 12, IK IX .125W F TC=D«-10n 


245 46 


C4-1/8-T0-1212-F 


A19R48 


2100-1972 


3 




RESISTOR-TRMR 20K IflX UU STDE-ADJ 20 TRN 


02.660 


301 OP -203 


A19R49* 


0698-0003 


0 




RESISTOR 1.9(K 1% . 1 2EjU F TC=0«-100 


24546 


C4 1/8-T0-1961 -F 


At9R50 


0757-0443 


El 


1 


RESISTOR UK IX .125U F rC=0+-100 


24546 


C4-1/0-TO-11O2-F 


A19R51 


2100-1972 


3 




RESTSTOR-TRhR 20K lOX WU SIDE-ADJ 20-TRN 


02660 


381 OP -203 


A19R52 


0698-8833 


2 




RESISTOR lOK . IX .125W F TOO+~1Q 


20480 


0690-8833 


A19R53 


0698-8833 


p 




RESISTOR lOK ,1% .125W F TC=0+-10 


20400 


0698-8833 


A19R54 


0698-8836 


5 


2 


RESISTOR 3.7K .IX .125W F TC=0+-10 


20480 


0698-8836 


A19R55 


0690-0036 


5 




RESISTOR 3.7K .1% .125W F TC=0<-10 


20480 


0698-8836 


A19R5b 


0757-0442 


9 




RESISTOR lOK IX .125W F TC.=0+-100 


24546 


C4-l/0-TC-inO2-F 


A19R57 


0757-0290 


5 




RESISTOR 6.19K IX .125W E TOOF-100 


19701 


MF4C1/B-T0-6191 F 


A19R5B 


0698-3439 


4 




RESISTOR 178 IX .125U F TC=fl+-100 


24546 


C4-1/B-T0-178R-F 


A19R59 


0811-3477 


2 


1 


RESISTOR 25 IX 25U PU TC-0+-2 


20480 


0811-3477 


A19S1 


3101-1274 


1 


1 


SUITCH-SL SPDT SUBMIN 2A 120VAC PC 


28480 


3101-1274 


A19TP1 


0360-0077 


5 


1 


lERMIKAL-SIUD SGL-TUR SWGFRM-MTG 


2848 0 


0360-0077 


A19TP2 


1251-0600 


0 


10 


CONNECTOR-SGL CONT PIN 1 . 1 4-MM-BSC-S7 SQ 


28480 


12.51-0600 


A19TP3 


1251-0600 


0 




CONNECTOR -SGL CONT PIN 1 . 1 4- hM-BSC-G7. BQ 


20480 


1251-0600 


A19TP4 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4-MM-DSC -S7 SQ 


20480 


1251-0600 


A19TP5 


1251-0600 


0 




CONNECTOR-SGL GONT PIN 1 . 1 4- MM- BSC -SZ SQ 


20400 


12.51-0600 


A19TP6 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4 -MM-PSC-SZ SQ 


20490 


1251-0600 


At9TP7 


1251-0600 


D 




CONNECTOR-SGL CONT PIN 1 . 1 4-MM • BSO S7. SQ 


2,8400 


1251-0600 


A19TP8 


1251-0600 


D 




CONNECTOR-SGL CONT PIN 1 . 1 4-MM-BSC S7 SQ 


20480 


1251-0600 


A19TP9 


1251-0600 






CONNECTOR-SGL CONT PIN 1 . 1 4-MM-B3C-SZ SQ 


28480 


1251-0600 


A19TP1 0 


1251-0600 


1 




CONNECTOR-SGL CONT PIN 1 . 1 4- MM- BSC -SZ SQ 


28480 


1251-0600 


At9TPll 


1251-0600 


1 




CONNFCTOR-GGL CONT PIN 1 . 1 4 -MM BSC -SZ SQ 


28480 


1251-0600 


A19U1 


102.6-0261 


B 


5 


IC OP AMP LOU-KOIBE TD-99 PKG 


28480 


1026-0261 


A19U2 


1026-0261 


8 




IC OP AMP LOW-NOISE TO -99 PKG 


20480 


1826-0261 


A19U3 


1026-0261 


8 




TC OP AMP LOU-NOISE TO-99 PKG 


28480 


1826-0261 


A19U4 


1026-0261 


8 




IC OP AMP l.OU-NOTSE TO -99 PKG 


20480 


1826-0261 


A19U5 


1026-0261 


0 




IC OP AMP LOU-NOISE TO-99 PKG 


28400 


1826-0261 


At9VRl 


1902-0025 


4 


1 


DIODE-ZNR 109 5X DO -35 PD = .4U TC=-f.('.6X 


20480 


1902-0025 


A19VR2 


1902-3203 


6 


1 


DIODE -ZNR 14,79 5X DO-35 PD=.4U 


28480 


1902-3203 


A19VR3 


1902-0197 


1 


P 


DIODE-ZNR 829 5X PD=1U IR=5UA 


20400 


1902-0197 


A19VR4 


1902-0197 


1 




DIODE-ZNR 829 5X PD=1W 1H=5UA 
A19 MISCELLANEOUS PARTS 


20480 


1902-0197 




0340-0039 


7 


4 


TERMINAL BUSHING - TEFLON; MOUNTS IN 


20480 


0340-0039 




0340-0416 


4 


2 


INSUS..ATOR-XSTR THERMA-FILM 


2848 0 


0340-0416 




1400-0073 


6 


1 


PIN-ROLL .062-IN-DIA ,?5-IN-LG BE-Cll 


2048 0 


1480-0073 




2190-0003 


8 


0 


WASHER-LK HI..CI. NO. 4 ,115-IN -ID 


20480 


2190-0003 




2200-0109 


0 


n 


SCREU-MACH 4-40 .438-IN-LG PAN-HD-P07I 


onnoo 


ORDER BY DESCRIPTION 




2260-0002 


6 


0 


NUT-HEX-DBL-CHAM 4-4C-THD .062-IN-TU.< 


0 0 0 0 0 


ORDER BY DESCRIPTION 




4040-0740 

6040-02.39 


3 

9 


1 


EXTR-PC BD BLK POLYC , 062- BD-T I-IKNS 
LUBHICANT-GREASF. SIL 


20480 

05920 


4040-0748 

12C 



See introduction to this section for orderinf^ information 
*Indicates factory selected value 



6-51 



















Table 6-3. Replaceable Parts 



Reference 
I Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


' A20 


1)0569-60055 


9 


1 


BIAS ASSEHm..Y 


28480 


A20C1 


0160-3879 


7 


4 


CAPACITDR-FXD .OIUF +-20Z lOOVDC CEP 


2.8 40(1 


A20C2 


0160-3879 


7 




CAPACITOR-FXD .OIUF »-20Z lOOVDC CE.R 


28480 


A20C3 


0160-3879 


7 




CAPACITQR-FXD .01UI- -I--2I1X lOOVDC CFP 


23480 


A20C4 


0160-3879 


7 




CAPACITOR-FXO .OIUF «-20% lOOVDC CFR 


"8480 


A2.0C5 


0160-4084 


8 


1 


CAPACITOR-FXD .lUF +-207. 50VDC CEP 


28480 


A20C6 


0180-1746 


5 


2 


CAPACITOR-FXD 15llFt-lSX 20VDC TA 


5f>2li9 


A20C7 


0180-1746 


5 




CAPACITOR-FXD 15UFI--107. 2(;UDC TA 


562,89 


A20CB 


0160-0127 


2 


1 


CAPACITOR-FXD lUF i-2az 25VDC CER 


28480 


A2 0C9 


0180-0197 


8 


1 


CAPACITOR-FXD 2.2UF+-107. 20VDC TA 


56289 


A20C10 


0180-0291 


3 


2 


CAPACITOR-FXD lUn-lOX 35VDC TA 


56289 


A20C1 1 


0180-0291 


3 




CAPACTTOR-FXD UIF+-1CX 35VDC TA 


5,'i289 


A20CR1 


1901-0050 


3 


27 


DIODE -SWITCHING 8DV 200MA 2NS CO-35 


28480 


A?. OCR 2 


1901-0050 


3 




DIODE-SWITCHING 80V 20CMA 2N5 DO-35 


23480 


A20CR3 


1901-0050 


3 




DIODE -SWITCHING BOV 2D0HA 2NS DO-35 


28480 


A20CR4 


1901-0050 


3 




DIODE-SWITCHING 80V 20CMA 2NS DO-35 


28480 


A20CR5 


1901-0050 


3 




DIODE-SWITCHING 80V aoOHA 2NS DO-35 


28480 


A2.0CR6 


1901-0050 


3 




DIODE-SWITCHING BOV 2C0MA 2NS DO-35 


2348D 


A20CR7 


1901-0050 


3 




DIODE -SWITCHING 80V 200HA 2NS DO-35 


2848 0 


A20CR8 


1901-0050 


3 




DIODE-SWITCHING BOV 200MA 2NS DO-35 


28 480 


A20CR9 


1901-0050 


3 




DIODE SWITCHING 80V 2DBf“.A 2NS DO-35 


28480 


A20CR10 


1901-0050 


3 




DIODE-SWITCHING 00V 200MA 2NS DO-35 


28480 


A20CR11 


1981-0050 


3 




DIODE -SWITCHING 80 V 200HA 2NS DO-35 


2848 0 


A:20CR12 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2MG DO-35 


28480 


A20CR13 


1901-0050 


3 




DIODE-SWITCHING 80V 200HA 2NS DO-35 


2,8480 


A20CR14 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NG DO-35 


28480 


A20CR15 


1901-0050 


3 




DIODE-SWITCHING OOV 203MA 2NS 00-35 


28480 


A20CR16 


1901-0050 


3 




DIODE-SWITCHING BOV 2D0HA 2NS DO -35 


28480 


A20CR17 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS 00-35 


28480 


A20CR18 


1901-0050 


3 




DIODE-SWITCHING 80V 2Q0HA 2N5 DO-35 




A20CR19 


1901-0050 


3 




DIODE -SWITCHING 80V 200HA 2NS 00-35 


2R4B0 


A20CR20 


1901-0050 


3 




DIODE-SWITCHING 80V 2C0MA 2NS DO-35 


23480 


A20CR21 


1901-0050 


3 




DIODE-GWITCHING BDV 200HA 2NS 00-35 


28480 


A20CR22 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS DO -35 


28480 


A20CR23 


1901-0050 


3 




DIODE-SWITCHING OOV 200MA 2NS DO-35 


28480 


A20CR24 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS DQ-35 


28480 


A20CR25 


1901-0050 


3 




DIODE -SWITCHING 80V 200HA 2NS 00-35 


28480 


A20CR26 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS DO-35 


23480 


A20CR27 


1901-0050 


3 




DIODE -SWITCHING OOV aODrlA 2N5 00-35 


28480 


A20L1 


9140-0210 


1 


3 


INDUCTOR RF-CH-MLD lOflUH 5X . 166DX . 30SLG 


2348(1 


A20L2 


9140-0210 


1 




INDUCTOR RF-CH-hLD lOOUH 5% . 1 66DX . 385I..G 


2'8480 


A20L3 


91 40-0210 


1 




INDUCTOR RF-CH-MLD lOOMH 5X .166DX.3n5LG 


28480 


A20MP1 


0433-0026 


6 


1 


PLUG-HOLE BDR-HD FOR .187 D-H0LE NYI. 


02768 


A20MP2 


1480-0073 


6 


2 


PIN-ROLL .062-IN-DIA .25-IN-LG DE-CO 


23480 


A20MP3 


4040-0748 


3 


1 


EXTRACTOR-PC BOARD (BLACK) 


2848 0 


A20MP4 


4040-0756 


3 


1 


EXTPACTOR-PC BOARD (WHITE) 


284BC 


A20MP5 


2360-0195 


0 


2 


SCREW-MACH 6-32 .312-IN-LG PAN-HD-POZI 


aaooD 


A20HP6 


2420-0003 


7 


2 


NUT-HEX-DBL-CHA.M 6-32-THD .094-IN-THK 


conoo 


A20hP8 


2190-0007 


2 


2 


UAGHIR-I.K INTL T NO. 6 .141-IN-IO 


28480 


A20HP9 


0380-1162 


3 


2 


STANDOEF-RVT-ON .35-IN-l.G 4-40THD 


00000 


A20Q1 


1855-0031 


1 


1 n 


TRANSTSTOR .T-FET N-CHAN 0-MODE SI 


23480 


A2 0Q2 


1855-0081 


1 




TRANSISTOR J-FET N-CHAN D-MODE SI 


28480 


A20Q3 


1855 0031 


1 




TRANSTSTOR .T-FET N-CHAN D KOOE SI 


2.8480 


A20Q4 


185S-0081 


1 




TRANSISTOR J-FET N-CHAN D-MODE SI 


20 480 


A20Q5 


1854-0477 


7 


1 


TRANSISTOR NPN 2N2222A SI TO-18 PD=50JMW 


04713 


A20Q6 


1854-0404 


B 


5 


TRANSISTOR NPN SI TO -10 PD=360MW 


23480 


A2n«7 


1854-0404 






TRANSISTOR NPN SI TO-18 PD=360MW 


2848 0 


A20q9 


1854-0404 


a 




TRANSISTOR NPN SI TO 18 PD=360MW 


2Q4B0 


A20Q1 0 


1855-0081 


1 




TRANSISTOR J-FET N-CHAN D-MODE SI 


28480 


A20Q1 1 


1855-0081 


1 




TRANSTSTOR J-FET N-CHAN D-MODE SI 


28480 


A20Q12 


1854-0404 


D 




TRANSTSTOR NPN ST TO-18 PD=360MW 


28480 


A20Q13 


1854-0022 


8 


1 


TRANSISTOR NPN SI TO-39 PD-700MW 


0 7263 


A20Q14 


1854-0404 


Q 




TRANSISTOR NPN SI TO-18 PO=360MU 


28480 


A20Q15 


1855-0081 


n 




TRANSISTOR J-FET N-CHAN D-MODE SI 


?ri4nn 


A20Q16 


1855-0081 


II 




TRANSISTOR J-FET N-CHAN D-MOOE SI 


28480 


A20Q17 


1855-0081 


n 




TRANSISTOR J-FET N-CHAN D-MODE SI 


23480 


A2DQ18 


1855-0081 


D 




TRANSISTOR J-FET N-CHAN D-MODE SI 


28480 


A20R1 


0698-3162 


H 


1 


RESISTOR 46.4K IX .125W F TC=Ot-lGO 


24546 


A20R2 


0698-3160 


8 


21 


RESTSTOR 31. 6K IX .125W F TC=ai-100 


24546 


A20R3 


0690-3160 


8 




RESISTOR 31. 6K IX .125W F TC=04-10fl 


24546 


A20R4 


0698-3160 


8 




RESISTOR 31. 6K IX .125W E TC=Oi-103 


24546 


A20RS 


0757-0443 


1 


10 


RESISTOR lOK IX .125W F TC=ni-100 


245 46 



See introduction to this section for ordering information 
*Indicates factory selected value 

6-52 



Mfr Part Number 



aB5<>9-60 355 

PlCiC 3879 
0160-3879 
(1160-3879 
0160-3879 
0160-4084 

150D156X903082 

150IM56X9CaCP3 

ni60-0127 

15(il)335X90?,0A? 

TiODl Of.X9035A2 

1 an D1 05X90 3fiA2 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

1931-0050 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

1931-0050 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

1901-0050 

9140-021 0 
9140-0210 
9140-031 0 

207-120241-03-0101 

1480-0073 

4040-0748 

4040-0756 

ORDER 8Y DOOr.RIPTTON 

ORDER BY DESCRIPTION 
2190-0007 

ORDER BY DESCRIPTION 

1055-0001 

1055-0081 

1055-0081 

1035-0081 

2N2222A 

1054-0404 

1054- 0404 

1854- 040 4 

1055- 0081 

1855- 0081 

1854-0404 
SI 7843 

1854- 0404 

1855- 0081 
1855-0081 

1855-0081 

1855-0081 

C4-1/8-T0-4642-F 
C4-1/8-T0-3162 F 
C4-1 /8-Tn"3162~F 
C4-1/8-T0-3162-F 
r.4 1/8-TO- 10r.2-F 














Table 6*3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A20R(> 


0757-0441 


8 


3 


RESISTOR 8.25K IX .125U F TC=0+-100 


24546 


C4-1/B-T0-8251-F 


A20R7 


0757 0444 


1 


2 


RESISTOR 12. IK IX .125M F TC=0+-100 


24546 


C4 -l/B-TO-lZia-F 


A20R8 


0699-7284 


5 


4 


RESISTOR lOOK IX .05U F TC=fl+-100 


24546 


C3-1/0-TO-1OO3-F 


A20R9 


2100-1972 


B 


25 


RESISTOR-TRhR 20K lOX WU STJ)E-AI)J 20-TRN 


02660 


3B10P-203 


A20R10 


2100-1972 


U 




RESISTOR-TRMR 20K lOX WW SIDE-ADJ 20-TRN 


02660 


3810P-203 


A20Rn 


0698-3160 


8 




RESISTOR 31. 6K IX .125W F TC=0^-100 


24546 


C4-1/B-T0-3162-F 


A20R12 


0698-3160 


8 




RESISTOR 31. 6K IX ,125U F TC=0+-100 


24546 


C4- 1/8-T0-3162-F 


A20R13 


0698-3160 


8 




RESISTOR 31. 6K IX .125U F TC=n^-100 


24546 


C4-1/8-T0-3162-F 


A20R14 


2100-1972 


3 




RESISTOR-TRMR 20K lOX UU SIDE-ACJ 20-TRN 


0 2,660 


3010P-203 


AS0R15 


0698-3260 


9 


14 


RESISTOR 464K IX .125U F TC=0(-100 


28480 


0698-3260 


A20R16 


0757-0465 


6 


23 


RESISTOR lOOK IX .125U F TC=0+-100 


24546 


C4-1/8-TC-1003-F 


A20R17 


0698-3157 


3 


19 


RESISTOR 19. 6K IX .125W F TC=0t-100 


24546 


C4 -1/8-T0-1962-F 


AS0R18 


2100-1972 


3 




RESISTOR-TRMR 201C lOX UU SIDE-AOJ 20-TRN 


02.660 


3B10P-203 


A20R19 


0698-3160 


8 




RESISTOR 31. 6K IX . 125U F TC=n+-100 


24546 


C4- 1/B-T0-3162-F 


A20R20 


0698-3156 


2 


6 


RESISTOR 14. 7K IX .125U F TC=0+-100 


24546 


r.4-l/8-T0-1472-F 


A20R21 


0698-3160 


8 




RESISTOR 31.6K IX .125U F TC=0i-lfl0 


24546 


C4 -1/8-T0-3162-F 


A20R22 


2100-1972 


3 




RESISTOR-TRMR 2CK lOX UW SII>E-A»J 20-TRN 


02.660 


3810P-203 


A20R23 


0698-3260 


9 




RESISTOR 464K IX .125U F TC=0+-100 


28480 


0698-3260 


A20R24 


0737-0465 


6 




RESISTOR lOOK IX .125U F TC=0+-100 


24546 


r.4-l/9-T0-10n3-F 


A28R25 


0698-3157 


3 




RESISTOR 19. 6K IX .125W F TC=0+-li).’) 


24546 


C4 1/0-TO-1962-F 


A20R26 


2100-1972 


3 




RESISTOR-TRMR 20K 10X WW SIDE-AOJ 20-TRN 


02660 


3810P -203 


A20R27 


0698-3160 


8 




RESISTOR 31. 6K IX .125W F TC=0«-li)0 


24546 


C4-1/8-T0-3162-F 


A20R28 


0698-3156 


2 




RESISTOR 14. 7K IX .125W F TC=0+-100 


24546 


n4-l/8-TC-1472-F 


A2DR29 


0698-3160 


8 




RESISTOR 31. 6K IX .125W F TC=0+-iaO 


24546 


C4-1/8 -T0-3162-F 


A20R30 


2100-1972 


3 




RESISTOR-TRMR 20K lOX WW SIDE-ADJ 2C-TRN 


02660 


3810P-203 


A2DR31 


0698-3260 


9 




RESISTOR 464K IX .125W F TC=n+-100 


28180 


0698-3260 


AaOR32 


0757-0465 


6 




RESISTOR IQOK IX .125W F TO0+-10C 


24546 


r4-l/0-TO-lOG3-F 


A2DR33 


0757-0441 


8 




RESISTOR 8.25K IX .125W F TC=n»-10n 


24546 


C4-1/8-T 0-8251 -F 


AaOR34 


0698-3157 


3 




RESISTOR 19. 6K IX .125W F TC=0+-lCt) 


24546 


C4-1/0-TO-1962-F 


A20R35 


2100-1972 


3 




RESISTOR-TRMR 20K lOX WW SIDE-ADJ 20-TRN 


02660 


381 DP-2a:j 


AaOR36 


2100-1972 


3 




RESISTOR-TRMR 20K 10% WW SIDE-ADJ 20-TRN 


02660 


381flP-2(13 


A20R37 


0698-3160 


8 




RESISTOR 31. 6K IX- .125W F TC=0+-10.1 


24546 


C4-1/8-T0-3162-F 


AaOR38 


0698-3160 


8 




RESISTOR 31.6K IX .125W F TC=0i-lCfl 


24546 


C.4-1/8-T0-3t62 -F 


A20R39 


0698-3160 


8 




RESISTOR 31. 6K IX .125W F TC=fl<-in0 


24546 


r;4-l/8-T0-3162-F 


A20R40 


2100-1972 


3 




RESISTOR-TRMR 20K 10% WW SIDE-ADJ 2C-TRN 


02.66(1 


38I0P-203 


A2DR41 


0698-3260 


9 




RESISTOR 464K IX .125W F 10=0+-! 00 


28480 


0698-3260 


A20R42 


0757-0465 


6 




RESISTOR inOK 1% .125W F TC=0+-lflO 


24546 


C4- l/B-Tfl -1 003-F 


A20R43 


0757-0441 


B 




RESISTOR 8.25K IX .125W F TC=0*-in0 


24S46 


C4-1/8-T0-8251 F 


A20R44 


0698-3157 






RESISTOR 19, 6K IX .125W F TC=0+-10fl 


24546 


C4- 1 /8-Ta-1962-F 


A2nR45 


2100-1972 


i 




RESISTOR-TRMR 20K lOX WW SIDE-ADJ 20--IRN 


02660 


30UP-2I13 


AaOR46 


2100-1972 


3 




RESISTOR-TRMR 20K lOX WW SIDE-ADJ 2C-TRN 


02660 


3B1 OP-203 


A20R47 


0698-3160 


8 




RESISTOR 31. 6K IX . 1 25W F TC=0+-100 


24546 


C4-1/8-T0-3162-F 


A2DR48 


0698-3160 


a 




RESISTOR 31. 6K IX .125W F TC=0+-100 


24546 


C4-1/8-T0-3162-F 


A20R49 


0698-3160 


8 




RESISTOR 31. 6K IX .125W F IC=0+-iaO 


24546 


C4 -1/8-T0-3162-F 


AaORSO 


2100-1972 


3 




RESISTOR-TRMR 20K lOX WW SIDE-ADJ 20-TRN 


C2660 


381 flP-203 


A28RS1 


0698-3260 


9 




RESISTOR 464K IX .125W F TC=fl+-in0 


28480 


0690-3260 


A20R52 


0757-8465 


6 




RESISTOR lOCK IX .125U F TO0+-100 


24546 


C4-1/8-TC-1 003-F 


A28R53 


0698-3157 


3 




RESISTOR 19. 6K 1% .125W F TC=0+-100 


24546 


C4--1/B-T0-1962-F 


AaOR54 


0757-0444 


1 




RESISTOR 12. IK 1% .125U F TC=0+-100 


24546 


C4 l/8-T«-12,12.-F 


A2DRS3 


2100-1972 


3 




RESISTOR-TRMR 20K 1 OX WW SIDE-ADJ 20-TRN 


02660 


381 OP-203 


A?.0R56 


2160-1972 


3 




RESISTOR-TRMR 20K lOX WW SIDE-AIiJ 20-TRN 


0 2660 


3810P-2Q3 


A20R57 


0757-0458 


7 


p 


RERTSTDR 51. IK IX ,125W F TC=0^-lna 


24546 


C4-1/8-T0-5112 -F 


AaoRse 


0757-0458 


7 




RESISTOR 51. IK IX .125W F TC=0+-lflO 


24546 


n4-l/B-T0-5112.-F 


A20R59 


0698-3160 


8 




RESISTOR 31. 6K 1% .125W F TC=fl«-100 


24546 


C4-1/8-T0-3162-F 


Aa0R60 


2100-1972 


3 




RESISTOR-TRMR 20K 10% WW STDE-ADJ 20-TRN 


02660 


3810P-203 


A28R61 


0698-3260 


9 




RESISTOR 464K U .125W F TC=0+-10D 


28480 


0698-3260 


A?.0R6a 


0757-0465 


6 




RESISTOR lOOK 1% .125W F TC=0+-100 


2.45 46 


C4- l/0-Tn-inO3-F 


A2DR63 


0698-3450 


9 


1 


RESISTOR 42, 2K 1% ,125W F TC=0+-ina 


2 4546 


C4-1/8-T0-4222-F 


A20R64 


0757-0401 


El 


1 


RESISTOR inn IX .125W F TC=n+-100 


24546 


C4-l/8-Tn-ini-F 


A20R6S 


0698-3157 


3 




RESISTOR 19.6K IX .125W F TC=0+-1.TO 


24546 


C4-1/8-T0-1962-F 


AaOR66 


0757-0280 


3 


1 


RESISTOR IK IX .125W F TC=n +-100 


24546 


r,4-l/B-T0-ir.C1-F 


A20R67 


0698-3157 


3 




RESISTOR 19.6K IX .125W F TC=0+-100 


24546 


C4 1/8-TQ-1962-F 


AaeR68 


0698-3260 


9 




RESISTOR 464K IX .125W F TC=0+~100 


28480 


0698-3260 


A20R69 


0757-0465 


6 




RESISTOR lOOK IX .125W F TC=0«-100 


24546 


tT4-l/8-T0-l 0 03- F 


Aa0R70 


0757-0465 


6 




RESISTOR inOK IX .125U F TC=0+-10fl 


24546 


C4-1/9-T0-inC3-F 


A20R71 


2100-1739 


0 


4 


RESISTOR-TRMR 5K lOX WW SIDE-ADJ 20-TRN 


02660 


3810P-502 


A?.0R72 


0757-0438 


3 


4 


RESISTOR 5.1 IK IX .125W F TC=0-t-lCn 


24546 


C4-1/8-T0 -5111-F 


A20R73 


0757-0465 


6 




RESISTOR laSK IX .125W F TC=0+-100 


24546 


C4-1/8-TO-1003-F 


A?.0R74 


0757-0442 


9 




RESISTOR lOK IX .125W F Tr,= 0+-lC0 


24546 


C4-t/e-T0-1002-F 


A20R75 


0757-0442 


9 




RESISTOR lOK IX . 1 25W F TC=0+-100 


245 46 


C4-1/8-T0-1002-F 


A20R76 


0698-3434 


9 


2 


RESISTOR 34.0 IX .125U F TC=0+-1Q0 


24546 


C4-1/8-T0 -34R8-F 


A20R77 


2100-1972 


3 




RESISTOR-TRMR 20K lOX WW STDE-ADJ 20-TRN 


02660 


381 OP-203 


A20R78 


0757-0442 


9 




RESISTOR lOK IX ,125W F TC=0+-1CO 


24546 


C4-l/8-T0-in02-F 


A20R79 


0698-3157 


3 




RESISTOR 19.6K tX .125W F TC=Oi-100 


24546 


C4-1/B-T0-1962-F 


AaORBO 


0698-0083 


8 


■ 


RESISTOR 1.96K 1% .125W F TC=0t-100 


24546 


C4-1/8-T0-1961-F 



See introduction to this section for ordering information 
*Indicates factory selected value 
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Table 6-3. Replaceable Parts 



Reference 

Designatoon 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A20R81 


0698-3157 


3 




RESISTOR 19. 6K IX .125W F TC=0^-10P 


24546 


C4-1/8-T0-1962-F 


A2DR82 


0698-3260 


9 




RESISTOR 464K IX .1258 F TC=0+-100 


28480 


0698-3260 


A20R83 


0757-0465 


6 




RESISTOR lOOK IX .1258 F TC=0+-100 


24546 


C4-1/8-T0-1O03-F 


A20R84 


0757-0465 


6 




RESISTOR lOOK IX .1258 F TC=0+~100 


24546 


C4 ■•1/8-TO-10O3-F 


A20R85 


2100-1739 






RESI5T0R-TRMR 5I( lOX 88 SIDE-ADJ 2C-TRN 


02660 


3810P-502 


A20R86 


0757-0438 


3 




RESISTOR S.llK IX .1258 F TC=0+-100 


24546 


C4-1/8-T0-5111-F 


A20R87 


0757-0465 


6 




RESISTOR lOOK IX .1258 F TC=0+-100 


24546 


C4-1/8-T0-1003-F 


A20R8B 


0757-0442 


9 




RESISTOR lOK IX .1258 F TC=0+~100 


24546 


C4-1/B-TO-1002-F 


A20R89 


0757-0442 


9 




RESISTOR lOK IX .1258 F TC=0+-100 


24546 


C4-1/8-T0-1002-F 


A20R70 


0698-4037 


m 


1 


RESISTOR 46.4 IX .1258 F TC=0+-100 


24546 


C4-1/B-T0-46R4-F 


A20R91 


0698-3157 


3 




RESISTOR 19. 6K IX .1258 F TC=0+-100 


24546 


C4-1/8-TQ-1962-F 


! A20R92 


0698-3260 


9 




RESISTOR 464K IX .1258 F TC=0+-100 


2B480 


0698-3260 


A20R93 


0757-0465 


6 




RESISTOR lOOK IX .1258 F TC=0+-10C 


24546 


C4- 1/8-T8-1003-F 


A2DR94 


0757-0465 


6 




RESISTOR lOOK IX .1258 F TC=0+-100 


24546 


C4-1/8-TO-1003-F 


A20R95 


2100-1739 


B 




RESISTOR-TRMR 5t< lOX 88 SIDE-ADJ 20-TRN 


02660 


3810P-502 


! A20R96 


0757-0438 


3 




RESISTOR 5.1 IK tX .1258 F TC=0-*-100 


24546 


C4-1/B-T0-5111-F 


A20R97 


0757-0465 


6 




RESISTOR inOK IX .1258 F TC=0+-100 


24546 


C4-l/'8-T0-lG(!3-F 


A2nR98 


0757-0442 


9 




RESISTOR IDK IX .1258 F TC=0+-100 


24546 


C4-1/8-TO-1002-F 


A20R99 


0757-0442 


9 




RESISTOR lOK IX .1258 F TC=0+-ino 


24546 


C4-1/0-TO-1OO2-F 


1 A20R100 


0698-3434 


9 




RESISTOR 34.8 IX .1258 F TC=0t“li)0 


24546 


C4-l/8-T0-34Rn-F 


A20R101 


0698-3157 


3 




RESISTOR 19. 6K IX .1258 F TC=0+-10C 


24546 


C4-1/8-T0-1962-F 


A20R102 


0698-3260 


9 




RESISTOR 464K IX .1258 F TC=D*-100 


P.84R0 


0698-3260 


A20Rt03 


0757-0465 


6 




RESISTOR lOOK IX .1258 F TC=0+-108 


24546 


C4-1/B-T0 -ia03-F 


A20R104 


0757-0465 


6 




RESISTOR lOflK IX .1258 F TC=0+-100 


24546 


C4-l/e-TO-1003-F 


A20R105 


2100-1739 


B 




RESISTOR-TRMR 5K lOX 88 SIDE-ADJ 20-TRN 


02660 


301 OP-582 


' A20R106 


0757-0438 


3 




RESISTOR 5.11K IX .1258 F TC=0+-100 


24546 


C4-1/8-T0-5111-F 


! A20R107 


0757-0465 


6 




RESISTOR inOK IX .1258 F TC=0-*-100 


24546 


C4-l/'0-TO-lOO3-F 


A2DR10B 


0757-0442 


9 




RESISTOR lOK IX .1258 F TC=0i 100 


24546 


C4-1/8-T0-1032-F 


A20R109 


0757-0442 


9 




RESISTOR lOK IX .1258 F TC=0+-100 


24546 


C4-1/8-T0 -lOnS-F 


A20R1 1 0 


0698-3431 


6 


1 


RESISTOR 23.7 1% .1258 F Tr,= n+-10.1 


03888 


PME55-t/8-T0-23R7-F 


; A20R111 


0757-0290 


5 


1 


RESISTOR 6.19K IX .1258 F TC=0+-100 


19701 


HF4C1/0-TO -6191-F 


1 A20R113 


0757-0420 


3 


1 


RESISTOR 750 IX .1258 F TC=0+-l»n 


24546 


C4-1/8-T 0-751 -F 


' A20R114 


0757-0465 


6 




RESISTOR lOOK IX .1258 F TC=0+-100 


24546 


C4-1/8-TO-10C3-F 


A20R115 


0698-3445 


2 


1 


RESISTOR 348 IX .1258 F 10=01-100 


24546 


C4-1/8-T0-348R-F 


A20Rn6 


0698-3453 


2 


1 


RESISTOR 196K IX .1258 F TC=0+-100 


24546 


C4 -l/B-Tn-1963-F 


A20R117 


0698-8821 


8 


1 


RESISTOR 5.62 IX .1258 F TC=Oi-100 


2B4B0 


0698-8821 


1 A20R118 


0698-3157 


3 




RESISTOR 19. 6K IX .1258 F TC=0+-100 


24546 


C4-1/8-T0-1962-F 


i A20R119 


2100-1972 


3 




RESISTOR-TRMR 20K 1 0X 88 SIDE-ADJ 20-TRN 


02660 


301 QP-203 


A20R120 


0698-3160 


8 




RESISTOR 3t.6l( 1% .1258 F TC=0+-ltl0 


24546 


C4- 1/8-T8-3162-F 


A20R121 


0698-3157 


3 




RESISTOR 19. 6K IX .1258 F TC=0+-100 


24546 


C4-1/8-T0-1962-F 


A20R122 


0698-3156 


2 




RESISTOR 14. 7K IX .1258 F TC=0+-1D0 


24546 


C4-1/8-T0-1472-F 


A20R123 


2100-1972 


3 




RESISTOR-TRMR 20K 10% 88 SIDE-ADJ 20-TRN 


02660 


301 .TP-203 


A20R124 


0698-3260 


9 




RESISTOR 464K IX .1258 F TC=0+-tO0 


284R0 


0690-3260 


1 A20R125 


0757-0465 


6 




RESISTOR lODK 1% .1258 F TC=0i-100 


24546 


C4- 1/B-T0-10;T3-F 


A20R126 


0698-3157 


3 




RESISTOR 19. 6K IX .1258 F TC=0+-100 


24546 


C4 1/9-T0-1962-F 


A20R127 


2100-1972 


3 




RESTSTOR-TRMR 20K lOX 88 SIDE-ADJ 20-TRN 


02660 


301 ilP-2!l3 


A20R12B 


0698-3160 


8 




RESISTOR 31. 6K IX .1258 F TC=04-lftO 


24546 


C4-1/8-T0-3162-F 


A20R129 


0698-3156 


2 




RESISTOR 14. 7K 1% .1258 F TC=0+-10,T 


24546 


C4-1/0-T.T-1472-F 


A20R130 


0698-3157 


3 




RESISTOR 19. 6K IX .1258 F TC=0+-1C0 


24546 


C4-1/8-T0 -1962-F 


A20R131 


2100-1972 


3 




RESISTOR-TRMR 20K lOX 88 STDE-ADJ 20-TRN 


02660 


381 .TP-203 


A?. OR 132 


0698-3260 


9 




RESISTOR 464K 1% .1258 F TC=0+-100 


28480 


0693-3260 


A20R133 


0757-0465 


6 




RESISTOR inOK 1% .1258 F TC=0«-100 


2 4546 


C4-l/B-T0-10iT3-F 


A20R134 


0698-3157 


3 




RESISTOR 19. 6K IX .1258 F TC=0+~100 


24546 


C4-1/8-T0 -1962-F 


1 A20R135 


2100-1972 


3 




RESISTOR-TRMR 2DK 10% 88 SIDE-ADJ 20-TRN 


02660 


301 OP-203 


A20R138 


0698-3160 


8 




RESISTOR 31. 6K 1% .1258 F TC=Q+-1«C 


24546 


C4-1Z8-T0-3162-F 


1 A20R137 


0698-3156 


2 




RESISTOR 14.7K IX .1258 F TC=Oi-100 


24546 


C4-1/8-T0-1472-F 


A20R138 


0698-3157 


3 




RESISTOR 19. 6K 1% .1258 F TC=0+-100 


24546 


r.4-l/8-T0 -1962-F 


A20R139 


2100-1972 


H 




RESISTOR-TRMR 20K 10% 88 SIDE-ADJ 20-TRN 


02660 


301 .TP-203 


A20R140 


0698-3260 


B 




RESISTOR 464K 1% .1258 F TC=0+-in0 


28480 


0693-3260 


A20R141 


0757-0465 


Q 




RESISTOR tODK 1% .1258 F TC=D^-100 


24546 


C4-1/B-TO-10.T3-F 


A20R142 


0698-3157 


3 




RESISTOR 19.6K 1% .1258 F TC=0+-100 


24546 


C4-1 78-TO - 1962-F 


A2DR143 


21 00-1972 


3 




RESISTOR-TRMR 20K 10% 88 SIDE-ADJ 20-TRN 


02660 


381OP-203 


AH0R144 


0698-3160 


8 




RESISTOR 31. 6K 1% .1258 F TC=n+-10n 


24546 


C4-1/0-TO-3162-F 


A20R145 


0698-3156 


2 




RESISTOR 14. 7K 1% .1258 F TC=0«-100 


24546 


C4 ■ 1/8-T0 -1472- F 


A20R146 


0698-3157 


3 




RESISTOR 19. 6K 1% .1,258 F TC=ni-l(H) 


245 46 


C4-1/8-T0-1962-F 


A20R147 


2100-1972 


3 




RESISTOR-TRMR 2CK lOX 88 SIDE-ADJ 20-TRN 


02660 


381 OP-203 


A20R148 


0698-3260 






RESISTOR 464K IX .1258 F TC=0+-tCO 


28480 


0698-3260 


A20R149 


0757-0465 


B 




RESISTOR lOOK IX .1258 F TC=0*-10.1 


24546 


C4-1/8-T0-1003-F 


A30R15Q 


0698-3441 


a 


1 


RESISTOR 215 IX .1258 F TC=0+-in0 


24546 


C4-1/8-T0-215R-F 


A28R151 


0698-7284 


5 




RESISTOR lOOK IX .058 F TC=0+-100 


24546 


C3-1/B-T0-1 003- F 


A20R152 


0698-7284 


5 




RESISTOR inOK IX .058 F TC=Ot-tOO 


24546 


C3 -1/8-T0-in03-F 


A2DR153 


0698-7284 


5 




RESISTOR 10 OK 1% .058 F TC=0-t -100 


24546 


C3 -1/8-T0-10O3-F 


A20TP1 


1251-0600 


R 


5 


CONNEOTOR-SGL CONT PIN 1 . 14-MM-BSC-SX SQ 


28480 


1251-0600 


A20TP2 


1251-0600 


□ 




CONNEOTOR-SCL CONT PIN 1 . 1 4-MM-BSC-SZ BQ 


2R480 


1251-0600 


A20TP3 


1251-0600 


□ 




CONNECTOR-SOL CONT PIN 1 . 14 -MM-BSC-S7. SQ 


28480 


125t--06fl0 


A20TP4 


1251-0600 






CONNECTOR-SOL CONT PIN 1 . 1 4- MM-BSC - SZ SQ 


2848 0 


1251-0600 


A20TP5 


1251-0600 


1 




CONNECTOR-SOL CONT PIN 1 . 1 4- MM-BSC-SZ SQ 


20480 


1251-0600 



See introduction to this section for ordering information 
♦Indicates factory selected value 

6-54 















Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


A20U1 


1826-0092 


A20U2 


1826-0092 


A20U3 


1826-0092 


A2 0U4 


1826-0092 


A20U5 


1826-0092 


A20U6 


1826-0246 


A2 0U7 


1826-5092 


A2DUB 


1826-0092 


A20U9 


lBP.6-0092 


A20U1 0 


1826 -0092 


A20l.ni 


1826-0092 


A20U12 


1826-0092 


A2DVR1 


1902-0052 


A20VR2 


1902-3049 


A20VR3 


1902-3094 


A20VR4 


1902-3094 


A20VR5 


1902-3094 


A20VR6 


1902-3094 


A20VR7 


1902-3071 


A20VR8 


1902-3049 


A20VR9 


1902-3049 


A20VR10 


1902-3049 


A2DVR1 1 


1902-0551 


A20VR12 


1902-0025 


A20VR13 


1902-0202 


A20VR13 


1902-3094 


A20VR14 


1902-0556 


A20VR15 


1902-3071 



c 

D 

3 

3 

3 

3 

3 



I 




I 



6 



Qty 



1 



t 

4 

5 



1 

1 

1 

1 



Description 



IC OP AMP QP DUAL TO-99 PKG 

ir OP AMP GP DUAL TO-99 PKG 

IC OP AMP GP DUAL TO-99 PKG 

IC OP AMP GP DUAL TO-99 PKG 

IC OP AMP GP DUAL TO-99 PKG 

IC 7005 V RGLTR TO-3 
1C OP AMP GP DUAL TO-99 PKG 

IC OP AMP GP DUAL TO-99 PKG 

IC DP AMP GP DUAL TO-99 PKG 

IC OP AMP GP DUAL TO-99 PKG 

IC OP AMP GP DUAL TO-99 PKG 

IC OP AMP GP DUAL TO-99 PKG 

DIODE-ZNR 6,81V 25! DD-35 PD=.4U 
DIODE-ZNR 3.40V 2X DO-35 PD=.4W 
DIODE-ZNR 5.11V DD-35 PD=.4U 

DIODE-ZNR 5,11V P.X DO-35 PD=.4U 
DIDDE-ZNR 5.11V 2X DO-35 PD=.4U 

DIODE-ZNR 5.11V 2X DO-35 PD=.4W 
DIODE-ZNR 4.22V 2X DO-35 PD=,4U 
DIODE-ZNR 3,40V 2X DO -35 PD=.4U 
DIODE-ZNR 3.4BV 2X DO-35 PD=.4U 
DIODE-ZNR 3.40V 2X DO -35 PD=,4U 

DIODE-ZNR 6,2V 5X PD=1U IR=10UA 
DIODE-ZNR inv 5X DO-35 PD=.4W TC=+.06X 
DIODE-ZNR 15V 5% PD=1U 1R=5UA 
DIODE-ZNR 5.11V 2X DO -35 PD=,4U 
DIODE-ZNR 20V 5X PD=1U IR=5UA 

DIODE-ZNR 4.22V 2X DO-35 PD=,4U 



Mfr 

Code 

20400 
20400 
28480 
20480 
2048 0 

04713 
28400 
28480 
2848 0 
20480 

28480 

28480 

2848 0 
28400 
28480 
28480 
28480 

28400 

28400 

28400 

28480 

28480 

28480 

28480 

2B480 

28480 



20480 



Mfr Part Number 



1826-0092 

1826-0092, 

1826-0092 

1826-0092 

1826-0092 

MC78(’.5CK 

1026-0092 

182.6-009? 

1826-0092 

1826-0092 

1826-0092 

1826-0092 

1 902-0052 
1902-3049 
1902-3094 
1902-3094 
1902-3094 

1902-3094 

1902-3071 

1902.-3049 

1902-3049 

1902-3049 

1902-0551 

1902.-0025 

1902-0202 

1902-3094 

1902-0556 

1902.-3071 



See introduction to this section for ordering information 
*Indicates factory selected value 
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Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


Aai 


00565-60209 


1 


1 


VIDEO ASSEMBLY (lOOHZ) 


28480 


0BS65-6O2O9 


A31C1 


0180-1735 


2 


1 


CAPACITOR-FXD .22UF+-10X 35VDC TA 


56289 


150D224X9035A2 


A21C2 


0100-2743 


4 


1 


CAPACITOR-FXD .11UF4— lOX 35VDC TA 


20430 


0180-2743 


A31C3 


0160-0163 


6 


1 


CAPACITOR-FXD , 033UF +-10X 200VPC POI..YE 


28400 


0160-0163 


AS1C4 


0160-2151 


6 


1 


CAPACITOR-FXD .OllUF +-5X 200VDC P01..YE 


2B4B0 


0160-2151 


A3 ICS 


0160-015S 


6 


1 


CAPACITOR-FXD 3300PF +-1CX 200VDC POL YE 


28480 


0160 0155 


A21C6 


0160-4822 


2 


1 


CAPACITOR-FXD lOOOPF H--SX lOOVDC CER 


28480 


0160-4822 


A31C7 


0160-0134 


1 


1 


CAPACITOR-FXD 220PF +-5X 30CVDC MICA 


28480 


0160-0134 


A21C8 


0180-0291 


3 


1 


CAPACITOR-FXD UJF+-18X 35VCC TA 


562S9 


150D1 D5X9035A2 


A31C9 


0160-2055 


9 


1 


CAPACITOR-FXD .CIUF +8C-20X lOOVDC CER 


20480 


0160-2055 


A21C;i 0 


0180-1743 


2 


2 


CAPACITOR-FXD .U)F+-1I)X 35V0C TA 


56209 


150D104X9035A2 


A31C11 


0160-2254 




2 


CAPACITOR-FXD 7.5PF +-,?.5PF 50 0VDC CFP 


28480 


0160-2254 


A21Ct3 


0180-0374 


E 


2 


CAPACITOR-FXD lOUFt-107. 20VDC TA 


56289 


150D1 06X9020B2 


A21C13 


mao -0374 


3 




CAPACITOR-FXD iniJF+-l(lX 20VDC TA 


56289 


150D106X902CB2 


A21C14 


0180-0197 


8 


2 


CAPACITOR-FXD 2.2UF+-10X 28VDC TA 


56289 


15OD225X9020A2 


A21C15 


0180-0197 


8 




CAPACITOR-FXD 2.2UF+-10X 20VDC TA 


56289 


150D225X9020A2 


A21C16 


0160-2150 


5 


1 


CAPACITOR-FXD 33PF +-5X 3B0VDC MICA 


284 80 


0160-2150 


A31C17 


0160-2254 






CAPACITOR-FXD 7.5PF +-.25PF 500VDC CFR 


28480 


0160-2254 


A21C10 


0180-1743 






CAPACITOR-FXD .UIF+-18X 35VDC TA 


56289 


150D1 D4X7035A2 


A3 1 Cl 9 


0180-2141 


B 


1 


CAPACITOR-FXD 3.3UF+-10X 50VDC TA 


56289 


15nD33SX9n50B2 


A21CR1 


1901-0050 


3 


39 


DIODE-SWITCHING 80V 203MA 2NS CO-35 


28480 


1901-0050 


A3 ICR 2 


1901-0050 


3 




DIODE-SWITCHING 00V 200MA 2NS DO-35 


28480 


1901-0050 


A21CR3 


1901-0050 


3 




DIODE-SWITCHING 80V 288MA 2NS DO-35 


28400 


1901-0050 


A3 ICR 4 


1901-0050 


3 




DIODE-SWITCHING 00V 20QMA 2NS DO-35 


28480 


1901-0050 


A21CR5 


1901-0050 


3 




DIODE-SWITCHING 88V 280MA 2NS DO-35 


28480 


19.-)1-0050 


A31CR6 


1901-0050 


3 




DIODE-SWITCHING BOV 20CMA 2NS DQ-35 


20400 


1901-0050 


A21CR7 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS DO-35 


28480 


19D1-0050 


A31CR0 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS DO-35 


20480 


1901-0050 


A21CR9 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NB DO-35 


28480 


1901-0050 


A31CR10 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS DO-35 


28480 


1901-0050 


A2ir,Rll 


1901-0050 


3 




DIODE-SWITCHING BOV 200MA 2NS DO-35 


2848 0 


1901-0050 


A31CR12 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS DO-35 


284PQ 


1901-0050 


A21CR13 


1901-0050 


3 




DIODE-SWITCHING BOV 200MA 2NS DO-35 


28480 


1901-0050 


A31CR14 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS DO-35 


28400 


1901-0050 


A21CR1S 


1901-0050 


3 




DIODE -SWITCHING 8DV 2DBMA 2NS DO-35 


2R480 


1901-0050 


A31CR 16 


1901-0050 


3 




DIODE-SWITCHING 80V 20CMA 2NS DO-35 


28480 


1901-0050 


A21CR17 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS DO-35 


28480 


1901-0050 


A31CR10 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS DO-35 


20400 


1901-0050 


A31CR19 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS DO-35 


2B4B0 


1901-0050 


A31CR20 


1901-0050 


3 




DIODE-SWITCHING 90V 200MA 2N5 DO-35 


28400 


1901-0050 


A21CR22 


1901-0050 


B 




DIODE-SWITCHING 80V 200MA 2NS DO-35 


28480 


1901-0050 


A31CR23 


1901-0050 






DIODE-SWITCHING BOV 200MA 2NS DO-35 


20480 


1901-0050 


A21CR24 


1901-0050 


B 




DIODE-SWITCHING BOV 200MA 2NS DO-35 


28480 


1901-0050 


A3 ICR 25 


1901-0050 


3 




DIODE-SWITCHING BOV 200MA 2NS DO-35 


28480 


1901-0050 


A21CR26 


1951-0050 


3 




DIODE-SWITCHING 80V 2D0MA 2NS DD-35 


28400 


1901-0050 


A31CR27 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS DO-35 


20400 


1901-0050 


A21CR29 


1901-0050 


3 




DIODE-SWITCHING BOV 200MA 2NS DO-35 


2B480 


1901-0050 


A3 ICR 30 


1901-0050 


3 




DIODE-SWITCHING BOV 200MA 2NS DO-35 


20480 


1901-0050 


A21CR31 


1901-0050 


3 




DIODE-SWITCHING 80V 20 DMA 2NS DO-35 


28480 


1901-0050 


A31CR32 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS DO-35 


20480 


1901-0050 


A21CR33 


1901-0050 


3 




DIODE-SWITCHING BOV 200MA 2NS DO-35 


28400 


1901-0050 


A31CR34 


1901-0179 


7 


? 


DIODE-SWITCHING 15V SOMA 750PS DO-7 


20480 


1901-0179 


A21CR35 


1901-0179 


7 




DIODE-SWITCHING 15V 5DMA 750PS DD-7 


28480 


1901-0179 


A31CR36 


1901-0050 


3 




DIODE-SWITCHING 00V 200MA 2NS DO-35 


20480 


1901-0050 


A21CR37 


1901-0050 


3 




DIODE-SWITCHING 80V 20 DMA 2NS CO-35 


28480 


1901-0050 


A31CR38 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS D0-3S 


20480 


1901-0050 


A21CR39 


1901-0050 


3 




DIODE-SWITCHING BOV 20BMA 2NS DO-33 


28480 


1901-0050 


A31CR40 


1901-0050 


3 




DIODE-SWITCHING 00V 200MA 2NS DO-35 


28400 


1901-0050 


A21CR41 


1901-0050 


3 




DIODE-SWITCHING OOV 200MA 2NS DO-35 


28400 


1901-0050 


A31CR42 


1901-0050 


3 




DIODE-SWITCHING 00V 200MA 2NS DQ-35 


28480 


1901-0050 


A21CR43 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA PNS DO-35 


28480 


1901-0050 


A31E1 


9170-0029 


3 


5 


CORE-SHIELDING BEAD 


28480 


9170- 0029 


A21E2 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A31E3 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A21E4 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A31E5 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A21U 


9140-021 0 


1 




INDUCTOR RF-CH-MLD lOOUH 5% . 1 66DX . 3851 .G 


2848 0 


9140-0210 


A31L2 


9140-0210 


1 




INDUCTOR RF-CH-MLD lOOUH 5X ,166DX,305LG 


20480 


9140-0210 


A21L3 


9140-0114 


4 


1 


INDUCTOR RF-CH-MLD 1 OUH 1 OX . 1 660X . 385LG 


28480 


9140-0114 


A21HP1 


1480-0073 


6 


2 


PIN-ROLL ,062-IN-DIA ,25-IN-l.G BE-CU 


28480 


1480-0073 


A21MP3 


4040-0749 


4 


1 


EXTRACTOR-PC BOARD (BROWN) 


28480 


4040-0749 


A31MP3 


4040-0750 


II 


■ 


EXTRACTOR-PC BOARD (RED) 


28480 


4040-0750 



6-56 



See introduction to this section for ordering information 
*Indicates factory selected value 














Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 




Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A2tQl 


1 B55"0020 


8 


8 


TRANSTSTOR .T-FR.T N-CHAN D-KODF; TO-18 ST 


20481) 


1055-0020 


AS1Q3 


1853-0404 


a 


37 


TRANSISTOR PNP SI PP=500MU FT=1 . 6GH7 


0 1 295 


A5T4260 


A21Q4 


1853-0404 


8 




TRANSISTOR PNP SI PD=500MU FT=1.6GHZ 




A5T4260 




1853-0404 


8 




TRANSISTOR PNP SI PD=500MU FT--1.6GHZ 


HI 1 1 H 


A5T4260 


A21Qlb 


1853-0404 


8 




TRANSISTOR PNP SI PD=S00hU FT=1 . 6CHZ 


B iim 


A5T4260 


AH1Q7 


1853-0404 


8 




TRANSISTOR PNP SI PD=50CMU FT=1.6GH7 


01295 


A5T4260 


A21Q8 


1853-0404 


8 




TRANSISTOR PNP SI PD=500MW FT=1.6GHZ 


01295 


A5T4260 


A31Q9 


1853-0404 


8 




TRANSISTOR PNP SI PD=500MU FT=1.6GHZ 


01295 


A5T4260 


ASiqin 


1853-0404 


8 




TRANSISTOR PNP SI PD=500KW FT=1,6GH7, 


01295 


A5T4260 


A21Q11 


1053-0404 


8 




TRANSISTOR PNP SI P»=500MW FT=1.6GH7 


01295 


A5T4P60 


A21Q12 


1855-0020 


8 




TRANSISTOR J-FFT N-CHAN D-KOOF TO-10 SI 


28480 


1055-0020 


A21Q13 


1853-0404 


8 




TRANSISTOR PNP SI PD=500HU FT=1,6GHZ 


0 1 295 


A5T42.6a 


A21Q14 


1853-0404 


8 




TRANSISTOR PNP SI PD-50DKU FT=1,6GH7. 


31295 


A5T4260 


A21Q15 


1853-0281 


9 


2 


TRANSISTOR PNP 2N2907A 51 TO-18 PD=400hU 


04713 


2N2907A 


A2iqi6 


1853-0404 


8 




TRANSISTOR PNP SI PD=50DKU FT = 1 . 6GM7. 


01295 


A5T4260 


A,'nqi7 


1855-0020 


8 




TRANSISTOR J-FFT N-CHAN I>-MOCG TO-18 SI 


28480 


1855-0020 


A3tqie 


1853-0404 


8 




TRANSISTOR PNP SI PD=SO0KU FT=1.6GH7 


31295 


A5T4260 


Aaiqi9 


1853-0404 


8 




TRANSISTOR PNP SI PD=5n0MU FT=1.6GH7 


0 1 295 


A5T4260 


A2iq.?n 


1353-0404 


8 




TRANSISTOR PNP SI PD=500HU FT==1.6G1IZ 


01295 


A5T4260 


Aaiqai 


1853-0404 


8 




TRANSISTOR PNP SI PD=500MU Fr=1.6GHZ 


0 1 2.95 


AST 4260 


A2iq22 


1853-0404 


8 




TRANSISTOR PNP SI PD=500MU FT=t.6GHZ 


01295 


A5T4260 


A?.1Q23 


1855-0020 


8 




TRANSISTOR J-FFT N-CHAN D-MODE TO-18 SI 


28480 


1855-0020 


A2iq24 


1853-0404 


8 




TRANSISTOR PNP SI PD=500MU FT=1,6GHZ 


01295 


A5T4263 


Aaiqas 


1853--0404 


8 




TRANSISTOR PNP SI PD-SflOMU FT=1,6GH7 


01295 


A5T426() 


A21Q26 


1853-0404 


8 




TRANSISTOR PNP SI PD=500MU FT=1,6GH7 


01295 


A5T4260 


A2iq27 


1853-0404 


8 




TRANSISTOR PNP SI PD-SOOMU FI=1.6GHZ 


i i 


A5T4260 


A21 Q2B 


1853-0404 


0 




TRANSISTOR PNP SI PD=500MU FT=1.6GHZ 


■ ssS 


A5T4260 


A:;nQ29 


1853-0404 


8 




TRANSISTOR PNP SI PD=50nMU FT=1.6GHZ 




A5T4260 


A21Q30 


1855-0020 


8 




TRANSISTOR J-FET N-CHAN D-MODE 10-18 SI 


2B480 


1855-0020 


A21Q31 


1853-0404 


8 




TRANSISTOR PNP SI PD=50flMUJ FT=1.6GHZ 


01295 


AST4260 


A2iq32 


1853-0404 


0 




TRANSISTOR PNP SI PD=500MW FT=1.6GH7 


01295 


A5T4260 


Aaiq33 


1853-0404 


8 




TRANSISTOR PNP SI PD--500MU FT=1.6GH7 


01295 


A5T4260 


A2iq34 


1853-0404 


8 




TRANSISTOR PNP SI PD=50i)MW FT=1,6GH2 


01295 


A5T4260 


A21Q35 


1853-0404 


8 




TRANSISTOR PNP SI PD=5tlOMI4 FT=1 , 6GH7 


0 1 295 


A5T4260 


A2iq36 


1853-0404 


0 




TRANSISTOR PNP SI PD=50DMU FT=1.6GH7 


01295 


A5T4260 


A21Q37 


1855-0020 


a 




TRANSISTOR J-FFT N-CHAN D-MODE TO-18 SI 


20 480 


1855-0020 


A2iq38 


1853-0404 


8 




TRANSISTOR PNP SI PD=500MU ET=1,6GH7, 


.11295 


A5T4260 


A?.iq39 


1853-0404 


8 




TRANSISTOR PNP SI PD-50CMU FT=1 . 6GHZ 


01295 


A5T4260 


A2tq43 


1855-0050 


D 


p 


TRANSISTOR-JFET DUAL N-CHAN D-MODE SI 


2848 0 


1855-0050 


A2iq44 


1853-0007 


H 


6 


TRANSISTOR PNP 2N3251 SI TO-10 PD-36nMW 


04713 


2N3251 


A2iq4S 


1853-0007 


pj 




TRANSISTOR PNP 2N3251 SI TO-18 PD=36nMU 


04713 


2N3251 


ASiq46 


1853-0007 






TRANSISTOR PNP 2N3251 SI TO-18 PD=360M14 


04713 


2N3251 


A2iq47 


1853-0404 


8 




TRANSISTOR PNP SI PD=5n'JhW FT=1.6GHZ 


01295 


A5T4260 


a;;mq4q 


1053-0404 


a 




TRANSISTOR PNP ST PD=5n0MU FT=1.6GHZ 


0 1 295 


A5T4260 


A2iq49 


1853-0404 


8 




TRANSISTOR PNP SI PD=5D!)MU FT=1.6CHZ 


01295 


A5T4260 


A21Q50 


1055-0050 


B 




TRANSISTOR-JFET DUAL N-CHAN D-MODF SI 


28480 


1855-0050 


A2iq51 


1853-0007 


El 




TRANSTSTOR PNP 2N3251 ST TO-18 PD=36QMU 


04713 


2N3251 


A2tB52 


1853-0007 






TRANSISTOR PNP 2N3251 SI TO-18 PD-=36CMU 


04713 


2N3251 


A2iqS3 


1853-0007 


B 




TRANSISTOR PNP 2N3P51 SI TO-18 PD=36DMU 


04713 


2N3251 


AatQ54 


1853-0404 


8 




TRANSISTOR PNP SI PD=50(IMW FT=1.6GHZ 


fl 1 295 


A5T4260 


A2iq?.5 


1853-0404 


8 




TRANSISTOR PNP ST PD=500MU FT=-1.6GHZ 


01295 


A5T4260 


A21Q56 


1053-0404 


8 




TRANSISTOR PNP SI PD=5nCMU FT=1.6GHZ 


01295 


A5T4260 


A2tq57 


1853-0281 


9 




TRANSTSTOR PNP 2N2997A SI TO-18 PD=40nMU 


04713 


2N2907A 


A21Q58 


1855-0020 


8 




TRANSISTOR J-FET N-CHAN D -MODE TO-18 SI 


28 480 


1855-0020 


A2iqS9 


1855-0020 


8 




TRANSISTOR .I-FET N-CHAN D-MODF TO-IR SI 


2B480 


1855-0020 


AP.lRt 


0757-0199 


3 


43 


RESISTOR 21.5K IZ .125U F TC=0«-100 


24546 


C4-1/0-TO-2152-F 


A21R2 


0757-0199 


3 




RESISTOR 21. 5K 1Z .125U F TC=n-*-liT0 


24546 


C4 ■ 1/R-T0 -2152-F 


A21R3 


0757-0199 


3 




RESISTOR 21.5K 1 % .12514 F TC=0+-inn 


2.4546 


C4- l/B-Tfl-PlSP-F 


A21R4 


0757-0465 


6 


9 


RESISTOR lilOK 1% .125 jU F TC=0t-lD0 


24546 


C4-1/8-T0 -1 003-F 


A21RS 


0757-0458 


7 


1 


RESISTOR 51. IK 17. .125U F TC=n + -infl 


24546 


C4-1/8-T0 -5112 -F 


A21R6 


0757-0199 


3 




RESISTOR 21. 5K 1Z . 125W F TC=n+-l.ia 


24546 


G4-1/8-T0 -2152-F 


A21R7 


0757-0199 


3 




RESISTOR 21,51( 17. .125U F TC=n+-in0 


24546 


C4 1/8-T0--2152-F 


A21RB 


0757-0199 


3 




RESISTOR 21. 5K IX .125U F TC=n«-inj 


24546 


C4 -1/B-T()-2152-F 


A21R9 


0757-0465 


6 




RESISTOR lOOK IX .12514 F TC=0+-10n 


24546 


C4- 1/8-TO -1 003-F 


A21R1 D 


0757-0439 


3 




RESISTOR 5.1 IK IX .125U F rC=n-^-ll^^ 


24546 


C4-1 /8-TO-Sll 1 -F 


AaiRU 


0757-1094 


9 




RESISTOR 1.47K 17. .125U F TC=0+-ina 


24546 


C4- 1 /9-TO -1471-F 


A21Rt2 


0757-0199 


3 




RESISTOR 21. 5K IX .IPSU F TC=0+-100 


24546 


C4-1/8-T0-2152-F 


A21R13 


0757-0199 


3 




RESISTOR 21. 5K IX .12514 F TC=ni-1tlP. 


24546 


C4-1/8-T0-2152-F 


A21R14 


0757-0199 


3 




RESISTOR 21. 5K IX .125M F TC=0t-133 


24546 


C4-1/B-T0-2152-F 


AaiRlS 


0757-0465 


6 




RESISTOR ionic 17. .125U F TOO-f-lOfl 


2.4546 


C4- l/8-Tn-10n3-F 


A21R16 


0757-0274 


5 




RFSISTOR 1.21K IX .125U F rC=IH-103 


24546 


C4-l/8-Tr)-121 1-F 


A21R17 


0698-3155 


1 




RESISTOR 4.64K IX . 125W F TC=0»-1C0 


24546 


C4 1/8-TC-4641-F 


A21R18 


0757-0199 


3 




resistor 21. 5K IX .125U F rc=0«-lB3 


24546 


C4-1/8-T0-2152-F 


A21R19 


0757-0199 


3 




RESISTOR 21.5K 17. .125U F TC=ni-iao 


245 46 


C4- 1 /8-T0--2152.-F 


A21R2I) 


0757-0199 


3 




RFSISTOR 21. 5K IX .125U F IT,= 3< -13D 


2 4546 


C4-1/8-T 0-2152 -F 



See introduction to this section for ordering information 
*Indicates factory selected value 
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Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A21R31 


0757-n4A5 


6 


^■1 


RfrivTCiTCiR inOK 17. ,125U F (T-O^ -10(1 


24546 


C4 1/8“T0-1(1(13- F 


A21R22 


0698-3tS4 






RF.STGTOR 4.22K IX .125U F Tr.=(H-100 


245 46 


04 1 /8-TO -4221 - F 


A21R23 


0757-0447 


A 




REGKOTnR 16.2K 1% ,1?5U F TC=n<-100 


2 4546 


04 1/8-TO- 1622-F 


A21R24 


0757-0199 


3 




RF.SI8TO(J 21 .5(f IX .125U F T('.=(l+ 100 


245 46 


04 1/8-T0-2I52 F 




0757-0199 


3 




RFBTGTftR 21. 5K IX , 1 25U F TC^Ot-100 


24546 


04-1 /8-TO -2152-F 


A21R26 


0757-0199 


3 




RESISTOR 21. 5« IX ,125y F TC=0+-1(10 


245 46 


04 1/n-TO 2152-F 


A21R27 


0757-0465 


6 




RESISTOR lO.OK IX .125U F Tn=:[H-t0n 


2 4546 


O4-1/8-T0 -1013- F 


A21R2B 


0757-0442 


9 




RESISTOR 1(1K IX .125U F TC-Oi-100 


24546 


04- 1 /R TO -1 0(’,2-F 


A21R29 


0678-3162 


0 


1 


RESISTOR 46.4K (X .U-SU F TO^=^ IH - 1 0 0 


245 46 


04-1/8-TO-4642- F 


A21R30 


0757-0199 


3 




RESISTOR 21.5I<' IX .125U F TC.=0« 1(10 


245 46 


04 1/8T0-2152-F 


A21R31 


0757-0199 


3 




RESISTOR 21, 5K IX .125U F 


2 4546 


C4- 1/8- TO -21 52 -F 


A21R32 


0757-0199 


3 




RESISTOR 21.5(1 IX .125U F TOO*- 10(1 


24546 


04 1 /R-TO -21 52 -F 


A21R33 


0757-0465 


6 




resistor lOOK IX ,125U F TO^Ot-lilll 


24546 


C4-l/B-T.'l-in.13-F 


A21R34 


0698-3158 


4 


1 


RESISTOR 23.7K IX .125U F TC=Ot-100 


24546 


04 1 /8 TO ■?37?-r 


A21R35 


0757-0470 


3 


1 


RESISTOR 162K 1X .125U F Tr,= (H-10il 


24546 


C4- 1/B-TO -1623-F 


A21R36 


0757-0199 


3 




RESISTOR 21.5K IX .125W F TC=Ot-100 


245 46 


04- 1/n-TO 2152-F 


A21R3R 


0698-3194 


8 


3 


RESISTOR 23K .25% .125U F TC=0«-50 


0 3088 


PhF55 ■1/8-T2-2002-C 


A21R39 


0757-0465 


6 




RFSISTOR lOOK IX .125W F TC=11i-100 


245 46 


04- 1/8 T0-1003-F 


A21R40 


0690-3453 


2 


1 


RFSTSTOR 196K 1X .125U F TO=Dt-100 


2 *^546 


04 ■l/8-T0-196.''.-F 


A21R41 


0757-0422 


5 


?. 


RESISTOR 909 IX ,12.5U F TC=(H-100 


24546 


04 l/n-TO-ROVR -F 


A21R42 


0698-0005 


0 


3 


RFSTSTOR 2.61K IX .125W F TC=0<-lilO 


2 4546 


C4 -1/8-T.1-261 1 "F 


A21R43 


0757-0422 


5 




RESISTOR 909 IX .125U F Tr.= (l+ ino 


245 46 


04--1 /8-T0-909? -F 


A21R44 


0757-0279 


n 


2 


RESISTOR 3.16K IX . 125U F TC=(H-10(1 


24546 


04 1/B-T0-3161-F 


A21R45 


0757-0438 


3 




RFSTSTOR 5.1 IK IX .125W F TC=0<-1C(1 


24546 


04 1 /B -TO ■ 51 1 1 -F 


A21R46 


0757-0199 


3 




RESISTOR 21. 5K IX .125W F TOO t -IDO 


245.46 


04-1/B-TO-2152 F 


A21R47 


0757-0280 


3 


3 


RESISTOR IK IX ,125‘J F TO^Ci-lOll 


245 46 


04 1/P-TO 1001-F 


A21R4B 


0757-0444 


1 


2 


RESISTOR 12. IK IX .125U F TO-n«~lllO 


24 6 


04- 1 /R-TO- 1212- F 


A21R49 


0698-0085 


0 




RESISTOR 2.61K IX . 1 25U F TO0+- 1 0 (1 


245 46 


04 1 /B-TO-261 1 • F 


A21R5D 


0757-0199 


3 




RESISTOR 21. 5K IX ,125U F TC=(H- t(ia 


24546 


04 1/8-T0-2152-F 


A21R51 


0757-0199 


3 




RESISTOR 21. 5K IX .125U F TO=0» 10(1 


245 46 


04-1 /8-TO 2152-F 


A21R53 


0757-0199 


3 




RESISTOR -21. 5K IX .125U F TC=1H-1.1(1 


24546 


04 1/S-T.1-2152-F 


A21R54 


0757-0199 


3 




RESISTOR 21, 5K IX ,1?5W F TC=(1 + -10(! 


245 46 


04-l/r:l-TO-?152.-F 


A21RV3 


2100-3054 


6 


2 


PESISTOR-TRMR 5(1K lOX ('. SIDE-AD.T 17 TRN 


02111 


432503 


A21R57 


(1757-0199 


3 




RESISTOR 21, 5K IX .125U F TC=(li-10(l 


24546 


04 1/8- TO-21 52- F 


A21R58 


2100-3094 


4 


p 


RF.STSIOR-TRhR lOilK 1 (IX C SmF-AC.T 17 IRN 


02111 


4.1P1 04 


A21RS9 


11757-0199 


3 




RESISTOR 21, 5K IX .1251.1 F 10=0 i 100 


24546 


04 1 /B-TO- 2152 F 


A21R60 


0757-019? 


3 




RESISTOR 21. 5K IX .125U F TC=0t-inil 


24546 


04 1/8-T0-2152- F 


A21R61 


0757-0199 


3 




RESISTOR 21. 5K IX .125U F TO=(l i -inO 


24546 


04 1 /8-TO- 2152-F 


A21Rft2 


0757-0199 


3 




RESISTOR 21. 5K IX .125U F TC=nt -inf) 


24546 


04 •1/8-T0-2152- F 


A;;'1R63 


(1757-0199 


3 




RESISTOR 21.5lt IX .125U F TC=(H--1(!0 


245 46 


04 1/9-T0-2152-F 


A21Rfc4 


0698-0085 


D 




RESISTOR 2.61K IX .1E5U F 10=0* -10.1 


24546 


04 1 /8-T 0-261 1 -F 


A21R65 


(1757-0199 


3 




RESISTOR 21. 5K IX .125U F TO=0+-10(1 


245 46 


04- 1/8-T0-2152-F 


A21R66 


0757 0199 


3 




RESISTOR 21, 5« IX . 1 25U F 10=0 * -10(1 


24546 


04-1/8-TO-2152-F 


A;.MR67 


0698-7794 


2 


1 


RESISTOR tOK . 25X . 1 25U F TO = (H-10(l 


19701 


MF401/B -TO 1 002-0 


A21R68 


0757-0442 


9 




RESISTOR lOK IX .125U F 10=1 *-1,1,0 


24546 


0-1- 1/8-TO- 1 002-F 


A21R69 


0757-0278 


9 


1 


RESISTOR 1.78K IX .125U F TO^fl*- -1 (1 0 


24546 


04 -1/g-TO- 1781 F 


A21R71 


21 00-3094 


A 




RESISrOR-lRMR lOOK 10% 0 SI OF- AO.I 17-IR(M 


02111 


432104 


A21R72 


(1698-7553 


1 


1 


RESISTOR 33. 6K , 5X .125U F TO=0*-5n 


19701 


MF401/8-T2 3.362--D 


A21R73 


0757 0199 


3 




RESISTOR 21.5.K IX .125U F TC=0*-111 


24546 


04 1/8-TO -2152 -r 


A21R74 


21(10-3054 


6 




RESISTOR-TRMR 50K IflX 0 STl.E-AR.T 17-TRN 


021 11 


432503 


A21R7S 


0698-61 119 


1 


1 


RESISTOR 18. 2K .25X .125W F TC'-H-Tll 


2848 0 


0 698-61 il9 


A21R76 


(1757-0199 


3 




RESISTOR 21. 5K IX ,125W E Tr,=(l*- 1 (10 


245 46 


04 1 /8-TO -2152 -F 


A21R77 


2100-2850 


8 


1 


RESISIOR-TRhR lOK 10% U.U S10E-A0.T 20-lRN 


02660 


381 ,1P- 1 03 


' A21R7S 


(1698-6533 


5 


1 


RESISTOR 12. 5K ,1% .125M F TC=0 *--25 


28480 


0698-6533 


; A21R79 


0757 -0199 


3 




RESISTOR 21,51< IX ,12SW F TO,= (1*-100 


24546 


04- 1/8- 10-2152 F 


A21R80 


0757-0199 


3 




RESISTOR 21 .5(1 IX ,125U F TC=(l+-in0 


24546 


04 -1/8-T0-2152 F 


A21RB1 


0757-0442 


9 




RFSTSTOR IIK 1X .125W F TO=C*-110 


24546 


04 -T/B-TO-IOOE- F 


A21RB2 


0757-0200 


3 




RESISTOR 1« IX ,12f.y F TO=(li -l(in 


24546 


04-1 /9-T(l -1001-F 


A21RB3 


0757-0442 


9 




RESISTOR lOK IX . 1 25U F 10=0 *-101 


24546 


04 1/R-TO -1002-F 


A;;nR84 


0698-3447 


4 


3 


RESTSTtlR 422 IX .125W F TC=tl*-lCa 


:.’45 46 


04 1 /8-TP ■ 422R F 


A21R05 


0757-0442 


9 




RESISTOR lOK IX .125U F TO=C*-100 


24546 


04 -l/8-T3-10a2-F 


A21R86 


0698-110 84 


9 


1 


RESISTOR 2.15K IX .125W F TC=0*-100 


24546 


04 -1 /B-TO -21 51 -F 


A21RB7 


11698-3447 


4 




RESISTOR 422 IX .125U 1- ro,-D* -100 


24546 


04-1/8 -TO -422R F 


A21R8B 


(1757-0444 


1 




RESISTOR 12. IK IX .125U F TC=D*-1C0 


24546 


04 1/B-TO -1212 F 


A21R09 


0698-0(183 


8 


?. 


RESISTOR 1.96K IX .125U F TC=0+-100 


24546 


C4-1/8-TO-1961 F 


A21R90 


(1698-0083 


8 




RESISTOR 1.96K IX ,1?5U F TO=nt-100 


245 46 


04 1/8-T0-1961 F 


A21R91 


0698-3156 


2 


1 


RESISTOR 14. 7K tX , 1 25U F TC=0*-110 


2 4546 


04-l/a-T.'l-1472-F 


A21R92 


2100-2851 


9 


? 


RESISTOR-TRMR 2K lOX UU SJDE-AO.T 21. -T(?N 


02660 


38102-202 


A21R93 


(1698-4 055 


?, 


1 


RESISTOR IK .25% .125U F T0=0*-100 


03R8B 


PHE55-1/8-T0-131I1-C 


A21R94 


0757-0199 


3 




RESISTOR 21,5I< IX ,125’J F TO=0t 100 


245 46 


04-1 /8-TO 2152-F 


A21R95 


(1698-8860 


s 


1 


RESISTOR 7.52K . 25X .125U F Tn=0+-101 


28-480 


0.698-886 0 


A21R96 


0698-8869 


4 


1 


RESISTOR 2.15K . 25Z .125U F Tr.=(!*- 1(!0 


28 480 


(1698-8869 


A21R98 


0757-0199 


3 




RESISTOR 21.5K IX .125U F TC=0*-100 


24546 


C4-1/8-T0-2152-F 


A21R99 


0698-0873 


D 


1 


RESISTOR 232 ,25X .125U F TC=0+-100 


2848(1 


0698-8873 


A21Rian 


0757-0199 


3 




RFSISTOR 21, 5K IX . 1 25U F TC=(1*-100 


24546 


04- 1/8-T0-2152 F 
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Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A21R1 02 


0698-8872 


ai 


^■9 


RPSISTCiR 532 .25% .125U F TC=0^-lflO 


2.B480 


;i698-B872 


AP.lRt 03 


0757-0199 






RESISTOR 21,5k 1% .125W F TC=0-t-10C 


24546 


C4 1/8-T0-2152-F 


A21R1 04 


0757-0199 






REGTSTOR 21. 5K 1% .125W F TC=0<-100 


24546 


C4-1/8-T0-2152-F 


A21R1 05 


069B-9870 


7 


1 


RESISTOR 2.143K .25% .125W F TC=C-»-100 


20480 


0698-8870 


A21R106 


0757-0442 


9 




RESISTOR lOK 1% .125U F TC=0»-100 


24546 


C4-1/B-T0-10,T2-F 


a;;>irio7 


0757-0442 


9 




RESISTOR lOK 1% .125W F TC=0-*-lC0 


2.4546 


G4 l/'8-Tfl -t0ri2-F 


A21R10B 


069B-3447 


4 




RESISTOR 422 1% .125W F TC=0-f-100 


24546 


C4-1 /8-T5-422R-F 


A21R10V 


0757-0442 


9 




RESISTOR lOK 1% .125W F TC=0+-10n 


24546 


G4 - 1/0-TO-inr,2-F 


A21R110 


0757-0817 


o 


1 


RESISTOR 750 1% ,5W F TC=D4-100 


28480 


0757-.0817 


A21Rin 


0757-0279 


I 




RESISTOR 3.16K 1% . 125W F TC=04-100 


24546 


G4 1 /e-TC-3161 - F 


A21R112 


0757-0442 


H 




RESISTOR lOK 1% .125U F TC=.H-t0 0 


24546 


C4-1/B-T0 -1002 F 


A21Rlt3 


0757-0440 


9 




RESISTOR 7.5K 1% .12514 F TC=0-4-100 


2.4546 


C4 1/8-TO 7501-F 


A21R1 t4 


069B-3136 


B 


1 


RFBTSTOR 17. OK 1% .12514 F TC=0<-100 


24546 


C4" 1 /R-T0-1782-F 


A21R1 15 


0698-4482 


9 


1 


RESISTOR 17,4k 1% .12514 F TC=0-4-100 


03008 


PMr;55-l/n-TP- 1743-F 


A21R116 


0757-0416 


7 


1 


RESISTOR 511 1% .12514 F TC=0-i-100 


24546 


C4-1/B-T0-511R-F 


A21R117 


0757-0280 


3 




RESISTOR IK 1% ,12514 F TC=Ot-10G 


24546 


G4 -1/8-10-100 1-F 


A21R1 IB 


0698-3440 


7 


3 


RFSIGTtiR 196 1% .12514 F TC=nt-lilfl 


24546 


C4 1/8-TO -196R-F 


AJUIRIIS' 


0757-0394 


0 


1 


RESISTOR 51.1 1% .12514 F Tr:=0+-10C 


245 46 


C4 -1 /B-TO -51R1-F 


A21R120 


0698-3440 


7 




RESISTOR 196 1% .12Etl4 F TC^0+-lO0 


24546 


C4-1/8-T0 -196R -F 


A21R121 


0698-3440 


7 




RESISTOR 196 1% .125U F TC=0-4-lCO 


24546 


C4- ) /R-TO ■ 196P-F 


A21R122 


0757-0199 


3 




RESISTOR 21. 5K 1% .12514 F TC=.r«-10.1 


24546 


C4-1/B-T0-2152-F 


A21R123 


0698-3260 


9 


2 


RESISTOR 464K 1% .12514 F TC=0-4-100 


20400 


0698 3260 


A21R124 


069B-3260 


9 




RFStSTOR 464K 1% ,12514 F Tr,= 0-t-100 


2;8-480 


0698-3260 


A21R125 


0698-3194 


8 




RESISTOR 20K .25% .12514 F TC=0+-50 


C3033 


PMr55-l/n--T2 -2002-C 


A21R126 


0698-7421 


2 


1 


RESISTOR 40K ,25% ,12514 F TC=fi+-lD0 


19701 


MF4C1/8-T0- 4002-C 


A;;;iRt27 


0698-3194 


8 




RESISTOR 20K .25% . 12514- F T^=0■^-5fl 


C3000 


PME55-1/8-T2-2C02-C 


A21R12B 


0757- 0465 


6 




RESISTOR 10 OK 1% .12514 F 10=0 4-10 0 


24546 


C4-1/B-T3-1 003-F 


a:;mri29 


0757-0465 


6 




RESISTOR 10 OK 1% .12,514 F TC=04-100 


24546 


C4 1/8-TO -1003-F 


A21R130 


0698-5813 


2 


1 


RESISTOR 220K 1% .125U F TC=04--103 


24T;46 


04 -1/B-TO-2203-F 


A21R131 


0757-0199 


3 




RESISTOR 21.51> 1% .12514 F TC=0*— ICC 


24546 


G4 1/8-T0--2152-F 


A21H132 


2100-2851 


9 




RESISTOR -TRhR 2K 10% WU STOE-Al)J 20-TRN 


02660 


381, IP-?. 02 


A21S1 


3101-1274 


1 


1 


SUITSH-Sl. SPOT SlJIiMIN 2A 120VAO PC 


20480 


31 01-1274 


A21TP1 


1251-0600 


0 


7 


CONNECTOR -SOL CONT PIN 1 . 1 4- NM-BSC-S7. SO 


28480 


1251-0600 


A21TP2 


1251-0600 


0 




CONNECTOR-SGl. CONT PIN 1 , 1 4 -MM -FlSC-S? SQ 


20480 


12.51-060 0 


A211P3 


1251-0600 


0 




CPNNECTOR-SO). CONT PIN 1 . 1 4 MM- BSC SZ 50 


28480 


1251-0600 


A21TP4 


1251-0600 


0 




CONNECTOR-SGl. CONT PIN 1 , 1 4- MM -PSC-SZ SQ 


20480 


1251-0600 


A21TP5 


1251-0600 


0 




CONNECTOR-SOL CONT PIN 1 . 1 4- MM -BSC -SZ 5« 


2848 0 


1251-0600 


a:;>itp6 


0360-0077 




1 


TERMINAL-STUD SGL-TUR S14GFRM MTG 


28480 


0360-0077 


A21TP7 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 14-MM-BSC-SZ SQ 


28480 


1251-0600 


a:;;itp8 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4- MM-B3C-SZ SQ 


28400 


1251-0600 


A2Un 


1S26-0D92 


3 


1 


TC OP AMP OP DUAL TO-99 PKG 


28480 


1826-0092 


A21VR1 


1902-0025 


4 


1 


DIODF.-ZNR lOV 5% DO -35 PD= , 414 TG=4 . C6% 


2.84nC 


1902-002.5 


A21UR2 


1902-0064 


1 


1 


DIODE-7NR 7.50 5% DO- 35 PD=.4U TC=4.05% 


28480 


19.12-0 064 


a:;mwr3 


1902.-3171 


7 


1 


DIODE-ZNR IIV 5% DO-35 PD=.414 TG=4,f,62% 


28480 


1902-3171 


A21VR4 


1 902-31 B2 


0 


1 


DIODE -7NR 12. ly 5% DO-35 Pfl=.4U 


284R0 


1902-3182 



See introduction to this section for ordering information 
* Indicates factory selected value 
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Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


A21 


30565-60200 


0 


1 


VIDEO A58EMHH..Y (OPTION .102) 


28480 


A21C1 


0180-2205 


E 


1 


CAP AC I TOR -FXD .33UF+-10X 35VDC TA 


56209 


A21C2 


0100-2743 


K 


1 


CAPACITOR-FXO .HUFi-IOS: 35VDC TA 


2048 0 


A21C3 


0160-0163 


E 


1 


CAPACITOR-FXD .033UF +-10Z 200VPC POI YF 


2048(1 


A21C4 


8160-2151 


E 


1 


CAPACITOR-FXD .OllUF i-5X 200VDC POI..TR 


28480 


A21C5 


0160-0155 


6 


1 


CAPACITOR-FXD 33Q0PF +-10X 200VDC PO!. YE 


20400 


A21C6 


0160-4822 


2 


1 


CAPACITOR-FXD lOOflPF (-5X 180VCC CFR 


2848 0 


A21C7 


0160-0134 


1 


1 


CAPACITOR-FXD 2.20PF *- 5 Z 300VDC MICA 


20400 


A21C0 


0100-0291 


3 


1 


CAPACTTOR-FXD lUFf-lOX 35VDC TA 


56289 


A2 1 C9 


0160-2055 


9 


1 


CAPACITOR-FXD .OllJF +8 0-2 OX lOOVDC Cr P 


20480 


A21C1 0 


3180-1743 


1 


1 


CAPACITnR-FXD ,1UF^-10Z 35VCC TA 


5620? 


A21C11 


0160-2254 


1 


3 


CAPACITOR-FXD 7.5PF +-.P5PF 500VDC CFR 


20 40(1 


A21C12 


0180-0374 


3 


2 


CAPACITOR-FXD lOllFi •lOZ POVCC TA 


56289 


A21C13 


0180-0374 


3 




CAPACITOR-FXD 10UF+-1P7. 20VDC TA 


56209 


A21C14 


0180 0197 


8 


p 


CAPACITOR-F XD 2 , 2UF ♦ -1 OX POVDC, TA 


56289 


A21C15 


0180-0197 


a 




CAPACITOR-FXD 2.2UF+-10X 20VDC TA 


562.09 


A21C16 


0160-2150 


5 


1 


CAPACITOR-FXD 33PF t -5Z 300VDC MICA 


2048 0 


A21C17 


0160-2254 


0 




CAPACITOR-FXD 7.5PF +-.2SPF 500UDC CFR 


2040(1 


A21CR1 


1901-0050 


3 


33 


DIODF-BUITCHINr; 88V 203HA 2NS D(')-35 


28480 


A21C(?2 


1901-0050 


3 




DIODF-SUnCHING BOV 200MA 2N0 DO -35 


20480 


A21CR3 


1981-0050 


3 




DIODF-BUITCHTNG OOV POOMA 2NS DO-35 


2B480 


A21CR4 


1901-0050 


3 




DIODE-SUITCHING OOV 2(1 OMA 2NS DO -35 


2B4O0 


A21CR5 


1931-0050 


3 




DIODE -SUITCHING OOV 20 OMA 2NS CO- 35 


28480 


a;;iicr6 


1901-0050 


3 




DIODE-SUITCHING OOV 280MA PMC. Da-35 


PO430 


A21CR7 


1901-0050 


3 




DIODE- EUITCHING OOV 20 OMA 2NS DO-35 


."8480 


A21CR8 


1901 -0050 


3 




DIODF-SUITCHING BOV 20 OMA 2NS DO -35 


204011 


A21CR9 


1901-0050 


3 




DIODE- SUITCHIMG OOV 200MA 2NS DO-35 


.28480 


A21CR10 


1901-0050 


3 




DIODE-SUITCHING BOV 200MA 2NS DO-35 


20400 


A21CR11 


1901-0050 


3 




DIODE-SUITCHING 80V 20DMA 2NS DO-35 


2848 0 


A.'; ICR 12 


1901-0050 


3 




DIODE-SUITCHING 00V 20 OMA 2NS DO -35 


20400 


A21CR13 


1901-0050 


■3 




DIODE-SUITCHING OOV 200MA 2NS DO-35 


20480 


a:;>icri4 


1901-0050 


3 




DIODE-SUITCHING 80V 200MA 2.NS DO-35 


28400 


A21CR15 


1931-0050 


3 




DIODE-SUITCHING 80V 20 OMA 2N5 DO-35 


28480 


a:? ICR 16 


1901-0050 


3 




DIODE-SUITCHING BOV 200MA 2NS DO-35 


28400 


A21CR17 


1931-0050 


3 




DIODE-SUITCHING OOV POOMA 2NS DO-35 


28480 


a:? 1 cr 1 0 


1901-0050 


3 




DIODE-SUITCHING BOV 2B0MA 2NS DO-35 


PB4O0 


A2ir.R19 


1901-0050 


3 




DIODE-SUITCHING OOV 200MA 2NS DO-35 


28480 


A21CR20 


1901-0050 


3 




DIODE-SUITCHING OOV 200MA 2NS DO-35 


20400 


A21CR22 


1901-0050 


3 




DIODE-SUITCHING ROV POOMA 2NS DO-35 


,28480 


A21CR23 


1901-0050 


•3 




DIDDF-SUITCHTNG OOV 2B(1MA PNS DO -35 


2114811 


A21CR24 


1901-0050 


3 




DIODE SWITCHING OOV 200MA 2NS DO-35 


28480 


a;;mcr25 


1901-0050 


3 




DIODE-SUITCHING OOV 2Q0MA PNG DO -35 


?040n 


A21CR29 


1931-0050 


3 




DIODF.-SUITCHTNG 80V POOMA 2N5 DO-35 


28480 


A:,11CR30 


1901-0050 


3 




DIODE-SUITCHING OOV POOMA PNG DO -35 


2040(1 


A21CR31 


1931-0050 


3 




DIODE SUITCHING OOV POOMA 2NB 110-35 


20480 


A21CR32 


1901-005(1 


3 




DIODF-SUITCHING 811V 200MA PNS DO-35 


20400 


A21CR33 


19.31- 0050 


3 




DIODE-SWITCHING OOV POOMA PNS DO-35 


28 480 


A21CR34 


1901-0179 


7 




DIODF-SUITCHING 15V 5DMA 750PS DO-7 


28400 


A21CR35 


1901-0179 


7 




DIODE-SUITCHING 15V 53MA 750PS DO-7 


28480 


A21CR36 


1901-0050 


3 




DIODE-SWITCHING OOV 2C0MA PNS DO-35 


20400 


A2ir,R41 


1901-0050 


3 




DIODE-SUITCHING OOV POOMA 2NS CO-35 


28480 


a:? ICR 42 


1901-0050 


3 




DIODE-SUITCHING 80V POOMA PNS 00-35 


20400 


A2ir,R43 


1901-0050 


3 




DIODE-SUITCHING 80V POOMA 2NS DO-35 


,"•8480 


A21E1 


9170-0029 


3 


5 


CORE- SHTFO.D1NG BEAD 


2848(1 


A21E2 


9170-0029 


3 




CORE-GHIEI..DING BEAD 


28480 


a;?1E3 


9170-0029 


3 




CORE-SHIELDING BEAD 


2848(1 


A21E4 


9170-0029 


3 




CORE SHIELDING BEAD 


2848 0 


a;;me5 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


A21L1 


9140-021 3 


1 


2 


INDUCTOR RF-CH- MI..D lOOUH 5X . 1 66DX . 3851 .G 


2848 0 


A:.nL2 


91 40-0210 


1 




INDUCTOR RF-CH-MI..D IflOUH 5X ,166DX,305IG 


28400 


A21L3 


9140-0114 


4 


1 


INDUCTOR RF-CH-MLD 1 OUH 1 OX , 1 66DX . 3S5I.G 


28 48 0 


a:;mhp2 


4C40-0749 


A 


1 


f;xtractor-pc board < brown) 


2040 0 


A21MP3 


4040-0750 


7 


1 


EXTBACTOR-PC BOARD (RED) 


20480 


AH IMP 4 


1480-0073 


n 


■1 


PIN-ROLL ,062-IN-DIA .25-IN-LG BE-CU 


20 400 


A21Q1 


1855-0020 






TRANSISTOR .I-FET N-CHAN D-HODE TO-1B SI 


2848 0 


A31Q2 


1854-0404 






TRANSISTOR NPN SI TO-10 PD=360MU 


28400 


A21Q3 


1054-0434 






TRANSISTOR NPN SI TO-10 PD=36nMW 


28 480 


A21Q4 


1854-0404 






TRANSISTOR NPN SI TO-10 PD=360MU 


20400 


A21I35 


1054-0404 






TRANSISTOR NPN SI TO-18 PD=361)MW 


2848 0 


A21Q6 


1054-0404 






TRANSISTOR NPN SI TO 13 PD=360MU 


23400 


A21(37 


1054-0404 






TRANSISTOR NPN SI 10-18 PD=36!IMU 


28 480 


APIQO 


1854-0404 






TRANSISTOR NPN ST TO-13 PD=36(IMU 


28400 


A21(?9 


1054-0434 






transistor NPN SI TO-18 PD=36:lhW 


2.8480 


A21Q10 


1054-0404 




■ 


TRANSISTOR NPN SI TO-13 PD=36nMU 


20400 



See introduction to this section for ordering information 
^Indicates factory selected value 
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Mfr Part Number 



0B565-6020R 

lt3nn334X9(K-5SA? 

31FI0-v;74:j 

nit.a-i)U:i3 

nic.n-oiss 

OliSO-4022 
(1160-0134 
150D1 05X9035A2 
(1160 2055 
]5flD104X9035A2 

0160-2254 
1501)1 06X9020^12 
1501)1 06X9020):.? 
15()DP25X9020A2 
1501)225X90 2062 



0160-2150 

0160-2254 



1931-0050 

1901-0050 

1901-0050 

1901-0050 

1931-0050 

1901-0050 

1931-0050 

1901-0050 

1931-0050 

1901-0050 

1901-0050 

1901-0050 

1931-0050 

1901-0050 

1931-0050 

1901-0050 
1931-0350 
1901-0050 
1931-0050 
1901-0 05(1 

1931-0050 

1901-0050 

1931-0350 

1901-0050 

1931-0050 

1901-0050 
1931-0350 
1901-0050 
1931-0050 
1901 -Ol?? 

1931-0179 

1901-0050 

1931-0350 

1901-0050 

1931-0050 

7170-0029 

9170-0029 

91.70-0029 

9170-0329 

9170-0029 

9140-0210 
914(, 021 0 
9140-0 1 1 4 



4040-0749 
4340-0750 
14(10 -0 075 

1R55-0020 

1054-0404 

1554-0434 

1054-0404 

1054-0434 

1054- 0404 
10(54-0404 
1054-0404 
1 054-0404 
1054-0404 



















Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


Arnqt i 


1B54-04I)4 


0 




TRANHTBTnR W‘N 51 T8-18 P!)=36()hW 


28480 


1054-0404 


a;;!1qi2 


iafJ5-0(l2(l 


8 




TRANST8T0R J-l-PT N -CMAN P-«nPF TO 18 8T 


20 40 11 


1055-01120 




1354-1)404 


0 




TRANOTSTOR NPN 51 TO-18 Pi)=360MU 


2 8480 


1054-0404 


A;!1Q14 


1954-0404 


0 




TRAN!!ir.Tn(J (^PN 8T TO 10 PD-36()MU 


?vti4n n 


1054-0404 


ARI1Q15 


1353- U2B1 


9 




(RAN5TST0R PM* 2N2907A 5T 10-18 Pr,-4fl0M(J 


0 4713 


2N29D7A 


A::tiQi6 


1954-0404 


0 




transistor NPN si TO-10 PD~360M« 


2840(1 


1054 -0404 


A21Q17 


1355-0020 


8 




IRANSTSKiR ,1-121 N-CHAN 0- P.nllP TO-18 SI 


rR4Rn 


1 855-0 020 


A^’igiB 


1854-0404 


0 




TRANSISTOR NPN SI TO 18 PI)=360MU 


28400 


1854-0404 


A21Q19 


1354-0404 


0 




TRAN5i:srnR NPN 51 lO-lO PP=.360hU 


28481) 


1 854-0404 


A::'tQ?.o 


1854-0404 


0 




TRANSISTOR NPN ST TO 18 P»=360MU 


2848(1 


105 4 -040 4 


AS 1021 


1 854-0404 


0 




IRANSrSTDR NPN 51 TO-18 PD-36nhU 


2 84 8 0 


1 854-1)4 04 


a:::iq22 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PI1-360MU 


28 48(1 


1054-0404 


A21023 


1855-0020 


8 




iranststor .i-ft.t n-chan o p. nor;: 10-10 si 


2848 0 


1855-0020 


a:;!1Q24 


1854-0404 


0 




TRANSISTOR NPN ST TO- 18 PO-360HU 


;-'n4t'in 


1054 -0404 


A2102S 


1854-0434 


(1 




TRANETSrnR NPN ST TO-18 PO=360MW 


28480 


1854-0404 




1854-0404 


0 




TRANSISTOR NPN SI TO-18 PI)-360H(J 


28 48(1 


1054-0404 


A21027 


1 854-0404 


0 




TRANSISTOR NPN 51 TO-18 PI)=36nMUI 


2848 0 


1054-0404 


APlQSa 


1854-04(14 


0 




TRANSISTOR NPN SI TO-18 P0-36(mU 


20 480 


1054-0404 


A21t;)29 


1854-0404 


0 




TRANSISTOR NPN 51 TO-18 PO=360MU 


2848(1 


1 054-0 41)4 


a::,'iq3o 


1855-0020 


8 




TRANSISTOR .T-FCT N CHAN D MOOF TO 18 SI 


2040(1 


1055-0020 


A21031 


1854- 0404 


0 




iranststor NPN 51 TO-18 P0=36nHU 


2848 0 


1054-0404 


A21Q32 


1854-0404 


0 




TRANSISTOR NPN ST TO 18 PI'>=360M(J 


28 4(10 


1054 0404 


A? 1033 


1854-0404 


il 




TRANSISTOR NPN 51 TO-18 P0=36flPU 


28480 


1 854-0404 


A21Q34 


1854-0404 


u 




TRANSISTOR NPN SI TO 18 PJ>=36()hU 


20400 


1054 0404 


A21Q35 


1854- 0404 






TRANSISTOR NPN 51 TO-18 PO--360hU 


28480 


1854-0404 


A::.MQ3t> 


1854-0404 


n 




TRANSTSTO(0 NPN SI TO 18 P0=36()MN 


204011 


1054-0404 


A21Q37 


1855-0020 


8 




TRANSISTOR .T-m N-C,HAN 0 POOF TO-18 SI 


284811 


1855-0020 


A:;>iQ3a 


1854-0404 


n 




TRANSISTOR NPN SI TO IB Pn-360MI4 


28 4011 


1051-0404 


A21Q39 


1B54-0404 


0 




TRANSISTOR NPN 51 10-18 PO^TOnhU 


2848 0 


1(554-0 4 04 


a:;.’iq4u 


1854-0404 


0 




TRANSISTO(J NPN SI TO-18 PIV^SSOMU 


2840(1 


1054-0404 


A21041 


1854-0404 


0 




IRANSTSTOR NPN 5T 10-10 l>:)=r360hW 


28400 


lf(54-0404 


A21Q42 


1854-0404 


0 




IRANSISrOP NPN SI TO 18 PD-360HU 


2840(1 


1054 0404 


A21043 


1055-0050 


4 




transistor .IFTT TT;A( N-r.ilAN D-M0r,F SI 


2 8400 


1855-0050 


A'MQ44 


1(353-0 0 07 


7 


6 


TRANSISTOR PNP 2N3251 ST TO -18 PI)=36(1MU 


(1471,3 




A21045 


1853 0007 


7 




TRANSISTOR PNP :'N3251 SI 10 18 Pr;=36!)MU 


0 4713 


2N3251 


A21Q46 


1853-0007 


7 




TRANSISTOR PNP 2N3251 SI TO-18 Pn=36(lMU 


0 4713 


2N3251 


A21Q47 


1854-0404 


0 




TRANSTSTOR NPN ST 10-18 Pt'-TAOPU 


28401) 


1854- 04 04 


A21Q49 


1854-0404 


D 




TRANSISTOR NPN SI TO 10 Pn~36nMN 


20400 


1054 0404 


A21Q49 




0 




TRANSISinR NPN ST TO 18 Pr/=36(lhU 


2848 0 


1854-0404 


a;;;iq50 


1855-0050 


4 




TRANSISTOR-.in- r PdAI, N -r(lA('( D MODS ST 


28400 


1855-0050 


A21Q51 


1853-0007 


7 




TRANSISTOR PNP PN3251 SI TO-18 PD--36i1hU 


04713 


2N3251 


a;;mq52 


1853-0007 


7 




TRANSISTOR PNP 2N3251 Si TO-18 Pr>=36CMIJ 


(1471,3 


2N.3251 


A21053 


1853-0007 


7 




TRANSISTOR PNP 2N3251 51 TO 18 PI)=36TPW 


04713 


2N3251 


a:.?iq54 


1854-0404 


H 




TRANSISTOR NPN ST TO 10 PI)-36tlMW 


2.840(1 


1054-0404 


A21R1 


0757 0199 


3 


44 


RFSTSIOR 21. 5« 1% .125U !' lOH-lOO 


2 4S4 6 


54 1/8-T0-2152-F 


A21R2 


0757-0199 


3 




RFSISTOP ai.51< 17. .125W F Tr:~(H -lfin 


24 5 46 


r;4- 1/R-T0--2152 F 


A21R3 


0757-0199 


3 




RFSTSIOR 21. 5« 12 .125U F 1 ■ 1 O.T 


215 46 


r,4-l/8-T0-2152-F 


A21R4 


0757-0 4ti5 


6 


6 


RFSISTOR inOK 17, ,125y F TOO* 1(1(1 


24546 


54 1 /B-TO -1 003-F 


A21R1 1 


0757 1 094 


9 


1 


RESISTOR 1.47K 12 .1I5U F ir,--=0 * -1 0.T 


24S46 


54 1/8-T0-1471 F 


a;;,'.iri2 


0757-0199 


3 




RFSISTOR 21 .5;( 12, .125W F TC=(li 1(10 


24546 


r,4 1/R-TO- 2152 -F 


A21R13 


0757 ■ 0199 


3 




RFSISTOR 21.5K 12 . 1 25U F TC:=IH-1D,T 


2 4546 


54 1/3-T0-2152-F 


A21R14 


0757- 0199 


3 




RESISTOR 21. 5K' 17, .125U F TC=lH -1(!n 


24546 


54 1/8 -TO -21 52- F 


A21 R15 


0757 0465 


6 




REST ST OR 1 ,1 :iK 12 .11 5U F TO- 0 t ■■ 1 ,1 0 


24546 


54 1/B-TO- 1 0!)3 -F 


AaiRtf., 


0757-0274 


vJ 


1 


RFSISTOR 1.2 IK 17. .125W E TC2= D< - 1 0 0 


245 46 


54 1/B-TO -1211 -F 


A21R17 


0698-3155 


1 


1 


RESISTOR 4.64K 12 . 1 T'SU E T5=(l«10n 


P4546 


C4-1 /a-TO -4641 -F 


A31R18 


0757-0199 


3 




RESISTOR 21.5:« 17. .125U F TC=0i-11!ll 


245 4 fi 


54 1/0-TO-2152 F 


A21R19 


0757-0199 


3 




RFSISTOR 21,5t( 12 . 1 25U F 10=0 1-1.1.1 


2 4546 


54 1 /0-ia-2l52-F 


A21R20 


0757-0199 


3 




RFSISTOR 21, 5K 17 .125U F T0=(1i-10n 


245 46 


54 1/B-TO -2152-F 


A21R21 


0757-0465 


6 




RESISTOR laOK 17 .125U F TC=m 100 


24546 


54- 1/B-TO-l 003-F 


A:|'1R22 


069(3-315 4 


0 


1 


RESISTOR 4.22K 17 .125W F Tr: = nt-llin 


245 46 


54 1 /a TO -4221 -F 


A21RS3 


0757-0447 


4 


1 


RESISTOR 16. 2K 12 . 1 25U F T(>= (1 1 -1 (1 1) 


24546 


C4-1/8-T0-1622-F 


AS1R24 


0757-0199 


3 




RESISTOR 21, 5K 17 ,12514 F TO=()t 1(1(1 


24546 


54- 1/B-TO - 2152 -F 


A21R2S 


0757-0199 


3 




RESTS lOR 21, 5K 12 . 1 25U F TO=0 t -1,10 


2 4546 


54 -1/8 -TO -2152-F 


A;;!1R26 


0757-0199 


3 




RESISTOR 21.5K 17 .12514 F TOO t 100 


24546 


54 1/8 -TO -2152-F 


A21R27 


0757- 0465 


6 




RESISTOR IflOK 17 .125(4 E TC-'ni-lOO 


2 4546 


C4- i/B-To-ionn-F 


AS11R2B 


0757-0442 


9 




RESISTOR lOK 17, ,12Sy F TC^Oi 10(1 


245 46 


54 -l/R-T0 -inC.2-F 


A21R29 


0698- 3162 


0 




resistor 46.4K 12 .12514 F TC=rH-10,'l 


2 4546 


54- 1 /8-TO -4642- F 


A21R31I 


0757-0199 


3 




RESISTOR 21 ,5;> 17 .12514 F TOIH-IOO 


245 46 


54 1/8-T0-21 52-F 


A21R31 


0757- 0199 


3 




RFGISTOlt 21.5K 12 .125(4 E rC = .l<-1.M 


2 4546 


54- t/S-TO -2152-F 


a:21R32 


0757-0199 


3 




RESIST ns 21. 5K 17, .12514 F TC=0t lOO 


245 46 


54 1 /8-TO -21 52. -F 


A21R33 


0757 • 0465 


6 




RFSISTOR lOIlK 17 .1F5U E TC = (H 100 


24546 


54-1/8-TD- 10()3-E 


a::mr34 


0698-3158 


4 




RFSISTOR 23. 7K 17. .12514 F TC=0i--lOn 


245 46 


54 1/0-TO-2372-F 


A21R35 


0V57-047fl 


3 




RFSISTOR 162K 12 .125U F TO = 0-t 100 


2 4546 


54- 1/8-T0-1623-F 


A:;!iR3ft 


0757-0199 


3 


1 


RESISTOR 21.5K 17 .125U F Tn=0i-lC0 


245/46 


54 1/8-TO -2152-F 



See introduction to this section for orderinji information 
*Indicates factory selected value 

6-61 


















Table 6-3. Replaceable Parts 



HP Part c Q 
Number d 



A21R37 


0757-0199 


A21R39 


l)757-04<i5 


A21R40 


0698-3453 


A2tR4t 


! 0757-0422 


A21R42 


0698-0085 


A21R43 


0757-0422 


A21R44 


0757-0279 


A21R45 


0757-0438 


A21R46 


0757-0199 


A21R4I3 


0757-0444 


A:IMR49 


0698-0005 


A21R5C 


0757-0199 


A;;nR5t 


0757-0199 


A21R^>2 


2100-2850 


A21R53 


0757-0199 


A21R54 


0757-0199 


A21R55 


2100-3054 


A21R56 


0757-0199 


A21R57 


0757-0199 


A21R58 


2100-3094 


A21iRS9 


! 0757-0199 


A21R^0 


0757-0199 


A21R61 


0757-0199 


A21R/)2 


0757-0199 


A21R63 

1 


0757-0199 


A21R64 


O69B-O0B5 


A21R65 1 


0757-0199 


A21R66 


0757-0199 


A21R67 


0698-7794 


A21R6B 


0757-0442 


A21R69 


0757-0278 


A21R70 


0757-0199 


A21R71 


2180-3094 


A21R72 


0698-7421 


A21R73 


07S7-0199 


A21R74 


0757-0280 


A:;ilR74 


2100-3054 


A21R7!:i 


0698-3194 


A21R76 


0757-8199 


A21R77 


2100-2850 


A21R78 


0698-7412 


A21R79 


0757- 0199 


A2tR80 


0757-0199 


A21RR1 


0757-0442 


A21R82 


0757-0280 


A21R83 


0757-0442 


a;;mr84 


0698-3447 


A21R85 


0757-0442 


A21R86 


0698-0084 


A21R87 


0698-3447 


A21R88 


0757 -0444 


A21R89 


0698-0083 


A21R90 


0698-0083 


A21R91 


0698-3156 


A21R92 


2100-2851 


A21R93 


0698-4055 


A21R94 


0757-0199 


A21R95 


1)698-8860 


A21R96 


0698-8869 


A21R97 


0757-0199 


A21R98 


0 757 -0199 


A21R99 


0698-8873 


A21R1 00 


0757-0199 


A21R101 


0757-0199 


A21R1 02 


0698-9872 


A21Rin:5 


0757-0199 


A21R1 04 


0757-0199 


A21R105 


0698-8870 


ASlRtOfo 


0757-0442 


A21R1 07 


0757-0442 


A21R108 


0698-3447 


A21R109 


0757-0442 


A?.lRlt0 


0757-0817 


A21R1 n 


0757-0279 


a;;>irii2 


0757-0442 








Description 


Mfr 

Code 


Mfr Part Number 


RFSISTOR 21.5K IX .125W F TC=01-1C0 


24546 


C4 -1/8-T0 -2152 -F 


RFSTBTDR lODK IZ . 1 25W F TC=0«-100 


24546 


84 -1/8-T3 -1003- F 


RESISTOR 196K IX .125W F TC=0-* -lfl0 


2.4546 


r4-l/8-T0 -1963-F 


RESISTOR 909 IX .125U F TC=0*-100 


24546 


C4-1/8-T0-909R-F 


RESISTOR 2.61K IX .125W F TC=0+-10C 


24546 


C4-1/8-TP-261 1-F 


RESISTOR 909 IX .125U F TC=0i -100 


24546 


84-1/B-T0-909R-F 


RESISTOR 3.16K IX ,125U F TC=0t-10C 


24546 


r,4-l/a-T0-31M-F 


RESISTOR 5.11K IX .125U F TC=0^-13n 


24546 


C4-l/B-Tn-511t-F 


RESISTOR 21.5K IX ,125U F TC=0+-10C 


245 46 


C,4' 1/8-T0-2152-F 


RESISTOR 12, IK IX ,125U F TC=0-t-1.10 


24546 


84-1/B-T0-1212-F 


RESISTOR 2.61K IX ,125U F T0=0t--100 


245 46 


■ C4-1/8-T0-2M1-F 


RESISTOR 21, 5K IX ,12SU F TC=n+-100 


24546 


C4-1/B-T0-2152 F 


RESISTOR 21.5K IX .125U F TC=0+-100 


2.45 46 


84-1 /8-TO -2152-F 


RF.GTBTOR-TRMR tOK lOX WU SIDE- AD.T 20-IRN 


02663 


381 OP-1 33 


RESISTOR 21. 5K IX .125U1 F TC=0+-10C 


24546 


84- 1/6-TO -2152-F 


RESISTOR 21. 5K IX . 1 25W F TC=0+-100 


24546 


C4-1/8-T0-2152 -F 


RESISTOR-TRMR 50K. lOX C SIDE-AOJ 17-TRN 


P2111 


432503 


RESTSTOR 21. 5K IX .125U F TC=n-t-10D 


24546 


84-1/R-T0-2152 -F 


RESISTOR 21. 5K IX ,125U F Tr,=0 + -l(Ul 


24546 


84- 1 /8-T0-21 52-F 


RESTSTOR-TRhR 100K 1 OX 0 SIOE-ADJ 17-IRN 


32111 


4.3P1 04 


RESISTOR 21.5K IX .125U F TC=n+-100 


24546 


84 -1 /a-TO- 2152-F 


RESISTOR 21. 5K IX , 1 25U F TC=0+-10n 


24546 


C4-1/8-T0-2152-F 


RESISTOR 21. 5K 1% .125W F TC=0+-1CD 


24546 


C4-1/8-T0 -2152-F 


RFSISTOR 21, SK IX ,125U F TC=0»-10.1 


24546 


C4-1/8-T0-2152-F 


RESISTOR 21.5K 1% ,1?5U F TS=(H-in0 


2.4546 


84- 178-TO- 2152-F 


RESISTOR 2.61K IX .125U F TC^Oi-lOO 


24546 


84-1 /8-T0-261 1-F 


RFSISTOR 21. 5K 1 % ,125y F TC=n»-10C 


24546 


84-1 /8-TO -2152-F 


RESISTOR 21. 5K tX ,125U F rc=0*-1.13 


24546 


84-1/8-T0~ni52-F 


RESISTOR lOK .25X .125W F TC=0+-1fl0 


19701 


MF481 /a-TO -10(12-8 


RESISTOR lOK IX .125U F Tf:=0t-10 0 


24546 


84-1/B-Tn-l 002-F 


RESISTOR 1.78K IX .125W F TO=0+-10fl 


24546 


84- 1 /8-TO -170 1-F 


RESISTOR 21. 5K IX ,125U F Tr,= 0«-ia.') 


24546 


84-1/8-10-2152 -F 


RESISTOR -TR MR 100K IPX C SIOE-ADJ 17-TRN 


02.1 1 1 


4321 04 


RESISTOR 43K . 25X . 1 25U F TC=0« -1.1.') 


19731 


KF481/8-T0-40n2-C 


RESISTOR 21. 5K IX ,125W F TC:=O*-lC0 


245 46 


84 -1/0-TO-2152 -F 


RESISTOR IK IX .125W F Tr;=i)+-ino 


24546 


84-1/8-10-1001 -F 


RESISTOR-TRMR 50K 10% C. S1DF.-AOJ 17-TRN 


02.1 11 


432503 


RESTSTOR 20K .25% ,125U F Tn=.T»-5n 


.13808 


2 MESS- 1 /a - T2-20 0 2- 8 


RESISTOR 21.5K IX .125U F TC=0+-lPfl 


245 46 


84- 1 /0 - TO- 21 52-F 


RF.SISTPR-TRMR 1 OK l.OX WU STOE-AO.T 20-TRN 


02663 


381 3P- 103 


RESISTOR 13, 3K . 25X .125U F Tn=0»--10fi 


19701 


MF481/8- TO-1332 -8 


RESISTOR 21. SK IX .12SjUI F Tr.= fl«-1.1.1 


24546 


84 -1/8-T0-2152 -F 


RESISTOR 21. 5K 1% ,125y F TC=0+-100 


245 46 


C4-1 /8-T0-2152-F 


RFSTGTOR 1 [)K TiX F TC-n^-ia.") 


24546 


84 • 1 /8-rn-l 0.12- F 


RESISTOR IK IX ,125W F TOOt-lOO 


24546 


84- 1 /8-T n •- 1 0 0 1 -F 


RESTSTOR IDK IX .125U) F TC=nt-li)0 


24546 


C4-i/a-Tn-ioo?-F 


RESISTOR 422 IX , 125U F TC=0-*-10n 


24546 


84-1 /8-TO -422R-F 


RESISTOR lOK IX . 125 UI F TC=n<-ti)n 


24546 


84-1 /8-TO-l 002-F 


RESISTOR 2.15K IX .12SU F TC=0-i-10fi 


24546 


84 -1/8-10-21 51 -F 


RESTSTOR 422 IX . 1 25Ut F TC^Or-lOi) 


2 4546 


C4-1/8-T0-422R F 


RESISTOR 12. IK IX ,125U F TC=n+-10G 


24546 


84 1/8-T0-1212-F 


RESISTOR 1.96K IX .125U F TC=0« 10.1 


.24546 


84-1 /8-TO-l 961 -F 


RESISTOR 1.96K IX .125U F Tr.= 0*-lC« 


24546 


84 1/R-TO -1961-F 


RESISTOR 14.7K IX .I'.SU F TC=0t-ll)fl 


24546 


C4-i/8-Tn-i47:-:-F 


RESISTOR-TRMR 2K. IflX WU SIDF.-ADJ 2f.-TRN 


02660 


381 OP -2 02 


RESTSTOR IK .25% .125U F TC=0*-13,') 


03888 


PME55- l/B-TO-inOI-8 


RESISTOR 21.5K IX ,125W F Tr.= 0+-100 


245 46 


84 1 /B-TO -21 52-F 


RESTS rOR 7.52K . 25X .125U F TC=0+“103 


20 480 


3698-8060 


RESISTOR 2.15K . 25X .125U F TC=P*ltMi 


23400 


0693-8069 


RFSISTOR 21.5K IX . 1 25U F TC=0-»-133 


24546 


C4-l/8-T;l-2152-F 


RESISTOR 21. 5K IX .125U F TC=0i-100 


24546 


84-1 /O-TO-31 52-F 


RESISTOR 232 .25% .125W F TC=0v-lO0 


28480 


0698-8873 


RESTSTOR 21. 5K IX .125W F TC=0v-lOn 


245 46 


84--1/8-TP-2152-F 


RFSISTOR 21. 5K IX .125W F 10=0-1-133 


24546 


84-1/8-T0-2152.-F 


RESISTOR 532 .25% .125U F TC=01-1CP 


?fJ480 


0690-9872 


RESISTOR 21.5K 1% .125W F TC=0-t -1 3 0 


24546 


84-1/8-T0-2152-F 


RESISTOR 21. 5K IX . 125U F TC=0t-1OP 


24546 


84-1 /8-T0-21 52-F 


RFSISTOR 2.143K .25% .125U F TC=0i -1 3 3 


28480 


3698-8870 


RESISTOR lOK 1% .12.5U F Tr.= P+-in0 


245 46 


84- 1/8-10-1002 -F 


RESISTOR lOK IX .125U F rC=Oi-133 


24546 


84- 1 /8-TO-l 002-F 


RESISTOR 422 IX ,125U F TC=Pi-in0 


245 46 


84- 1/8-T0-422P-F 


RESISTOR lOK IX . 1 25U F TC=Oi-13 0 


24546 


84 -1 /8-TO-l 0 32- F 


RFSISTOR 750 IX , 5U F TC=0-t--100 


20480 


0757-0817 


RFSISTOR 3.16K IX .125U F TO=!)i-103 


24546 


84-1/8-T0-3161 F 


RFSISTOR ICK IX .125W F TC=0+- lOP 


24546 


84 1 /8-TO -ICO 2- F 



See introduction to this section for orderinn information 
*Indicates factory selected value 




















Table 6-3. Replaceable Parts 



Reference 

Designation 



ASIRIIR 

a:;mri 19 

A31R130 

a:.'mri2i 

A21R122 

a;.'!iri 2:5 
API R 124 
A21R132 



HP Part 
Number 



0757-()440 
0A9B- 3136 
0690-4482 
0757 0416 
0757-0200 

I169B-344 0 
0757-0394 
0690-3440 
0690-3440 
0757-0199 

0690-3260 

0690-3260 

2100-2051 



1251-0600 0 

i::-f.l-0600 0 

•1251-060 0 0 

1251-0600 0 

1251-0600 0 

0360-0077 
1251-0600 
1251-0600 

1902-0025 
1902-0064 
1902-3171 
19O2--3102 I 0 



D Qty 



Description 



Mfr Part Number 




PCSTSTni? 7.5K 17. ,125’J F TC-fl* 100 
RFSTSTHR 17, 0K \ 7 . ,125W F rC=0«-100 
PFSIGTOR 17, 4K r/. .125U F TOOi-100 
RFSTHTFiR fill '(X ,125U F TF.-:fl) 100 
PFSISTOR IK 17. ,125U F Tf>0t-100 

RF<:'> tr;rCiR 196 IX . 1 25U F TF'- 0 t - 1 0 0 
RFGI'rrOR 51.1 IX ,125U F TC-O + '-lOll 
priiTniriR i?6 ix . -t25U f tf-o t - 1 ,10 
RFSTSTPR 196 IX .125W F T('.=fl t -1 (’-0 
RFFTHTTiR IM.f.K IX .K'filU F TO^Ot-l.lO 

RFfncrnp 4>64 k ix ,i25y f rc-ot loo 

Rrr.tGTr.R 464K 1X ,125U r TF=0* inn 

RFSrSTnR-TRMR 2I< 1 OX UW 5IPF AOJ 20 TRN 

FiaTF.ti r,L r.pi)T fubmtn ?a ipovac pc 

C.nNNFFT(1R-SFL FONT PIN 1 , 1 4 Hrt-ri-'.F 57. 5Q 
C,DNNFF'inR-rjFI cant PTN 1.14-MM-0FC F.Z F'J 
CONNfCTOR-Gr.l F.nNT PIN 1 , 1 4 -MM -P0F -07 0Q 
FONNFFTnR-Si:;i., FIOFT PIN 1.14 MM PFF F.7 S0 

CONNFFTOS - 0FI FONT PIN 1.14 MM fiSF-FX S« 

1ERMINAI F.IIII) r.r.F IliR FUiFF PM- M TG 
FnNNFFTOR 0FL FONT PIN 1 . 1 4 MM BSF 07 5(3 
FQNNFFTOR- RFl. FONT PIN 1.14-MM-0FF (i'7 FQ 

DIOrjF-ZMR l«y 5'X I>n 35 P.IV=,4U TF=I.06X 
Dinr.'F-7NR 7.5'J 5X TO-.lf. P!)=.4U TF = -t . 05X 
imiAF ZMR IIV 57. 1)0-35 Prr=,4(J TIX , 062X 
DIODF -ZNR 12.1V 5X i;0-35 Pl>= , 4U 



C4 1/0-TO 75 01-F 
F4- 1 7B-T!) ■ 1702- F 
PMF55 I/O TO 1742-F 
(;;4- 1/B--T0- 51 IR-F 
C4 I/O TO 1001-F 

F4-1/B- TD-196R-F 
F4-1/8-T0 5U'1 -F 
C4-1 /R-TO -196R - F 
F4 1/8-Tfl 196R-F 
r,4 1/8 T 0-2152- F 

0692. 326(1 
069B-3260 
321 OP- 202 



1251 -0600 
i;'51-06 0n 
1251-0600 
1251-0600 
V251 -060 0 

0360-0077 
12.51 -0600 
1 25 1-0600 

19 02-0 025 
1902-0064 
19C.2 3171 
1902-3102 




See introduction to this section for orderinii information 
* Indicates factory selected value 














Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A22 


5061-541 1 


2 


1 


LOG AMPLIFIER ASSFMBI..Y 


28480 


5061-541 1 


A22C1 


0160-4554 


7 


67 


CAPAOITOR-FXD .OIUF +-2CX 50VPC CFR 


28490 


0160-4554 


A22C2 


0180-0197 


8 


1 


CAPACITOR-FXI) 2 , 2UF t--l OX 20'-»DC TA 


56209 


150D225X9020A2 


A22C3 


0160-4554 


7 




CAPACITOR-FXP .flltlF +-20X 50VDC CFR 


28490 


0160-4554 


A22C4 


0160-4084 


8 


2 


CAPAClTOR-FXl) . lUF +-20X SOVDO OER 


204RO 


0160-4394 


A22C5 


0160-4084 


B 




CAPACITOR-FXD ,1UF +-20X 50UDC CFR 


28490 


0160-4094 


A22C6 


0160-4554 


7 




CAPACITOR-FXD .OIUF t-20% SOVOC CE.R 


20480 


0160-4554 


A22C7 


01 60-3B79 


7 


1 


CAP AC I TOR -FXD ,0UIF ^-POX lOOUDC CF.R 


20490 


0160-3879 


A22C8 


0160-4554 


7 




CAPACITOR-FXD ,01UF +-20X 50DDC CER 


20480 


■0160-4554 


A22C9 


0160-4554 


7 




CAPACITOR-FXD .OllIF +-20X 50VDC CFR 


28 490 


0160-4554 


A22C1 0 


0160-4554 


7 




CAPACITOR-FXD .OIUF -t-20X 50DDC CER 


2848 0 


0160-4554 


A22C1 1 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-2CX 50VDC CFR 


28490 


0160-4554 


A22C12 


0160-4554 


7 




CAPACITOR-FXD .OIUF t-2DX SOODC CER 


284B0 


0160-4554 


A22C13 








NOT ASSIGNED 






A22C1^ 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-20X 50VBC CER 


284B0 


0160-4554 


A22C15 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-20X 50VDC CF.R 


28480 


0160-4554 


A22C16 


0160-4554 


7 




CAPACITOR-FXD .OIUF f-P.OX 50VDC, CER 


2048 0 


0160-4554 


A22Ct7 


0160-4554 


7 




CAPACITOR-FXD ,01UF +-20X 50VDC CFR 


28490 


0160-4554 


A22C18 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-20X 50DDC CER 


28480 


0160-4554 


A22C19 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-2CX 50VDC CER 


2848(1 


0160 -4554 


A22C20 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-20X 50VDC CER 


£0400 


0160-4554 


A22C21 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-20X 50VDC CER 


284B0 


0160-4554 


A22C22 


0160-4554 


7 




CAPACITOR-FXD .OIUF *-2.1X 50UDC CER 


2O4B0 


0160-4554 


A22C23 


0160-4554 


7 




CAPACTTOR-FXD .OIUF +-20X 50VDC CER 


20490 


0160-4554 


A22C24 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-20X 50VDC CER 


204RO 


0160-4554 


A22C25 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-20X 50DDC CEP. 


28490 


0160-4554 


A22C26 


0160-4554 


7 




CAPACITOR-FXD .OIUF fr--20X SOODC CER 


20400 


0160-4554 


A22C27 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-2CX 50VDC CER 


28400 


0160-4554 


A22C2B 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-20X 50VDC CER 


28480 


0160-4554 


A22C29 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-20X 50VDC CER 


2940(1 


0160-4554 


A22C30 


0160-4554 


7 




CAPACITOR-FXD .OUIF ■♦-20X 50UDC CER 


204RO 


0160-4554 


A22C31 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-20X 50VDC CER 


28400 


0160-4554 


A22C32 


0160-4554 


7 




CAPACITOR-FXD .OIUF i^-20X 50UDC CER 


20400 


0160-45^54 


A22C33 


0160-4554 


7 




CAPACITOR-FXD .OUIF +-20X 50VDC CER 


28400 


0160-4554 


A22C34 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-20% 50VDC CER 


284R0 


0160-4554 


A22C35 








NOT ASSIGNED 






A22C36 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-20X 50VDC CF.R 


28400 


0160-4554 


A22C37 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-20% 50VDC, CEP 


28480 


0160-4554 


A22C38 


0160-4554 


7 




CAPACITOR-FXD .OUIF +-20% SflUDC CER 


28480 


0160-4554 


A22C39 


0160-4554 






CAPACITOR-FXD .CIUF +-20% 50VDC CER 


28490 


0160-4554 


A22C40 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-20% SOODC CER 


20480 


0160-4554 


A22C41 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-20% 50VDC CFR 


2.8490 


0160-4554 


A22C42 


0160-4554 


7 




CAPACITOR-FXD .OUIF +-20% 50VDC CER 


28480 


0160-4554 


A22C43 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-20% 50VDC CER 


20490 


0160 -4554 


A22C44 


0160-4554 


7 




CAPACTTOR-FXD .OIUF h-20% 50VDC CER 


2R4R0 


0160-4554 


A22C45 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-20% 50UDC CER 


28490 


0160-4554 


A22C46 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-20% 58VDC CER 


2040 0 


0160-4554 


A22C47 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-20% 50DDC CER 


20490 


0160-4554 


A22C4Q 


0160-4554 


7 




CAPACITOR-FXD .OUIF +-20% 50VDC CER 


294B0 


0160-4554 


A22C49 


0160-4554 


7 




CAPACITOR-FXD .CIUF +-20% 50UDC CER 


284B0 


016 0 -4554 


A22C50 


0160-4554 


7 




CAPACITOR-FXD .OUIF +-20% 50VDC CER 


204BO 


0160-4554 


A22C51 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-20% 50VDC CER 


29490 


0160-4554 


A22C52 


0160-4554 


7 




CAPACITOR-FXD .OUIF +-20% 50VDC CER 


28480 


0160-4554 


A22C53 


0160-4554 


7 




CAPACITOR-FXD ,01UF +-20% 50VDC CER 


2948(1 


0160-4554 


A22C54 


0160-4554 


7 




CAPACITOR-FXD .OUIF +-20% 50VDC CER 


2O4R0 


0160-4554 


A22C55 


0160-4554 


7 




CAPACITOR-FXD .CIUF +-2C% 50VDC. CER 


28480 


0160-4554 


A22C56 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-23% 50VDC CER 


20480 


0160-4554 


A22C57 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-20% 50VDC CER 


28480 


0160-4554 


A22C5B 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-20% 50VDC CER 


20480 


0160-4554 


A22C59 


0160-4554 


7 




CAPACITOR-FXD .CIUF +-2C% 50UDC CER 


28490 


0160-4554 


A22C60 


0160-4554 


7 




CAPACITOR-FXD .OIUF 4-23% 50VCC CER 


2O4R0 


0160-4554 


A22C61 


0160-4554 


7 




CAPACITOR-FXD .OUIF +-2C% 50VDC CF.fi 


28490 


01 60 -4554 


AP,2Cfc2 


0160-4554 


7 




CAPACTTOR-FXD .OUIF +-20% 50UDC CER 


204RO 


0160-4554 


A22C63 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-2(1% 50VDC CER 


28490 


0160-4554 


A22C64 


0160-4554 


7 




CAPACITOR-FXD .OIUF + -2.1% 50VDC CER 


29480 


0160-4554 


A22C65 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-2C% 50VDC CER 


38480 


0160- 4554 


A22Cftl!> 


0160-4554 


7 




1 

CAPACITOR-rXD .OIUF 50VDC CFR i 


204B3 


0160-4554 


A22Cb7 


0160-4554 


7 




CAPACITOR-FXD .OUIF +-20% 50VDC CER ! 


2,8480 


0160-4554 


A22C68 


0160-4554 


7 




CAPACITOR-FXD .OUIF +-20% 50VDC CER 


284R0 


0160-4554 


A22C69 


0160-4554 


7 




CAPACITOR-FXD .QIIIF +-20% 50VDC CER 


28400 


0160-4554 


A22C70 


0160-4519 


4 


1 


CAPACITOR-FXD 9.1PF +-.5PF 200VDC CER 


29480 


0160-4519 



6-64 



See introduction to this section for ordering information 
*Indicates factory selected value 















Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A22C71 


0140-0195 


2 


1 


CAPACITOR-FXD 130PF +-5% 300VCC MICA 


72136 


DM15F131 J0300UV1CR 


A22C72 


0160-4386 


3 


1 


CAPACITOR-FXI) 33PF +-5/!. 20 0UDC CER (H -30 


28400 


0160-4386 


A22C73 


0160-3872 


0 


1 


nAPAmTDR-FXl) 2.2PF «-,25PF 200VDC CER 


20480 


0160-3872 


A22C74 


0160-4554 


7 




CAPACITOP-FXD .(IIUF +-207!. 50VDC CFR 


28480 


0160-4554 


A22C75 


0160-4554 


7 




CAPACITOR-FXl) .OIUF +-20X 50VCC C.ER 


2848 0 


0160-4554 


A22C76 


0160-4554 


7 




CAPAC.T.TOR-FXT> .0U.1F +-2DX 50UDC CER 


28480 


0160-45fp4 


A22C77 


0160-4554 


7 




CAPACTTOR-FXT) .OIUF *-20% 50VOC CER 


28480 


0160-4554 


a;::2cr i 


1910-0016 


0 


1 


Dia»E-GE 60U 60HA UtS DO-7 


28480 


191 n-0016 


A22CR2 

A22CR3 


1901-0050 


3 


5 


OIODE-SUITCHING 80V 200MA 2NS D8-35 
NOT ASSIGNED 


2848 0 


1901-0050 


A22CR4 

A22CR5 


1901-0050 


3 




DTODE-SUITCIIING BOV 200HA 2NS DO-35 
NOT ASSIGNED 


28480 


1901-0050 


A22CR6 


1901-1085 


6 


17 


DIODE-GN GIG BCIIOTTKY 


28480 


1901-1 085 


AH2CR7 


1901-1085 


6 




DIODE-SM STG SGHOTTKY 


28480 


1901--1095 


A22CR8 


1901-1085 


6 




DXODE-SM SIG SGHOTTKY 


2 8480 


1901-1 (185 


A22CR9 


1901-1085 


6 




DIODE-SM SIG SGHOTTKY 


2848 0 


1901-1085 


A22CR10 


1901-1085 


6 




DlODE-SM SIG SCHOITKY 


28400 


1901-1085 


A22CRn 


1901-1085 


6 




DIODE-SM SIG SGHOTTKY 


2848 0 


1901 -1085 


A22CR12 


1901-1 070 


9 


7 


l)IODE-PI.N llOV 


28480 


1901-1070 


A:?.2CR13 


1901-1085 


6 




DIODE-SM SIG SGHOTTKY 


28480 


1901-1085 


A22CR 1 A 


1901-1 085 


6 




DIODE-SM SIG SGHOTTKY 


284B0 


1901-1 085 


a:;!2cri5 


1901-1070 


9 




DIODE-PIN llflV 


?04nc 


1901-1070 


A22CR16 


1901-1070 


9 




DIODE-PTN llOV 


28480 


1901-1 070 


A22CR17 


1901-1085 


6 




DIODE-SM SIG SGHOTTKY 


28480 


1901-1005 


A22nRlH 


1901-1 085 


6 




DIODE-SM SIG SGHOTTKY 


23 480 


1901-1 085 


A:.-!2CR19 


1901-1070 


9 




DIODE-PIN llOV 


2848(1 


1901-1070 


A22CR20 


1901-1085 


6 




DIODE-BM BIG SGHOTTKY 


20480 


1901-1 085 


A22CR21 


1901-1 085 


6 




DIODE-SM SIG Sr.HOTTKY 


2848 0 


1901-1085 


A22CR22 


1901-0040 


1 


1 


DIODE-SWITCHING 30V SOMA 2NB DO-35 


28480 


1901-0040 


A;22CR23 


1901-1085 


6 




DIODE-SM SIG SGHOTTKY 


28480 


1901-1085 


A22CR24 


1901-1085 


6 




DIODE-SM SIG SGHOTIKY 


28480 


1901-1 085 


AJ12CR2S 


1901-1070 


9 




DIODE-PIN llOV 


2848 C 


1901-1070 


AP2CR2(S 


1901-1 085 


6 




DIODE-SM GIG ECHDTTKY 


28480 


1901-1 085 


A22CR27 


1901-1085 


6 




DIODE-SM SIG SGHOTTKY 


2848 0 


19((1-1085 


A22CR28 


1901-1070 


9 




DIODE-PIN llOV 


28480 


1901-1 070 


A32CR29 


1901-1 070 


9 




DIODE-PIN llOV 


28480 


1901-1070 


A22CR30 


1901-1085 


6 




DIODE-BM BIG SGHOTTKY 


20480 


1901-1 085 


A22CR3t 


1901-0050 


3 




DIODE-SWITGHING 80V 200MA 2NS DO-35 


28480 


1901-0050 


A22CR32 


1901-0050 


3 




DIODE SWITCHING BOV 200MA 2NB DO-35 


28480 


1901-0050 


a:;;2CR33 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS DO -35 


28480 


19(11 -0050 


A2£'Et 


9170-0029 


3 


1 


CORE-SHIELDING BEAD 


28480 


9170-0029 


A;22L1 


9100-1618 


1 


1 


INDUCTOR RE-GH-MLD 5 . 6UH 10% 


28480 


91 00-1618 


A22L.2 


9140-0144 


0 


1 


INDUCTOR RF-CH-MLD 4 . 7UH 10% ,135DX.26LG 


28480 


9140-0144 


AP2L3 


9140-0105 


3 


2 


INDUCTOR RF-CH-MLD 8 . 2UH 10% 


28480 


9140-0105 


A22L4 


91 00-1619 


2 


2 


INDUCTOR RF-CH-MLD 6 . 8I.IH 10% 


28480 


9100-1619 


A22L5 


9100-1619 


2 




INDUCTOR RF-CH-M!. D 6 . 8UH 10% 


2848(1 


9100-1619 


A22L6 


9140-0114 


4 


3 


INDUCTOR RF-CH-MLD IflUH 10% .166DX.385LG 


28480 


9140-0114 


A22L7 


9140-0114 


4 




INDUCTOR RF-CH-MLD lOUH 10% , 166DX , 3851 ..G 


28480 


9140-0114 


A22L8 


9140-0114 


4 




INDUCTOR RF-GH-MLD 1 OUH 10% .166DX.385tG 


2:8480 


9140-0114 


A22L9 


91 40-0112 


2 


1 


INDUCTOR RF-CH-MI. D 4.7UH 10% 


28490 


9140-0112 


A22L1 n 


9140-0105 


3 




INDUCTOR RF-CH-MI.D 8 . 2UH 10% 


2848 0 


9140-0105 


A22L1 t 


9100-1627 


2 


1 


INDUCTOR RF-CH-MLD 39UH 5% .166DX,385LG 


28480 


9100-162.7 


A22L12 


9100-1629 


4 


1 


INDUCTOR RF-CH-MLD 47UH 5% .166DX.3B5LG 


28400 


9100-1629 


A22L13 


9100-1622 


7 


1 


INDUCTOR RF-CH-MLD 24UH 5% .166DX.385LG 


28480 


9100-1622 


A22L14 


91 0 0-2.257 


6 


1 


INDUCTOR RF-CH-MLD 820NH 10% .105DX.26LG 


28460 


9100-2257 


A22Q1 


1854-0637 


1 


■I 


TRANSISTOR NPN 2N2219A SI TO-5 PD-BOOMU 


(11295 


2N2219A 


A22Q2 


1853-0281 


9 




TRANSISTOR PNP 2N2907A ST TO-18 PD=40t)MW 


04713 


2N2937A 


A22Q3 


1853-0281 


9 




TRANSISTOR PNP 2N2907A ST TO 18 PD-400MU 


04713 


2N2907A 


A22Q4 


1053-0015 


7 




TRANSISTOR PNP ST PD=2i)0«W FT=503MH7. 


2848 0 


1853-0015 


A22Q5 


1853-0015 


7 




TRANSISTOR PNP SI PD=200MW FT=500MH7 


20480 


1853-0015 


A22Q6 


1853-0007 


7 


1 


TRANSISTOR PNP 2N3251 SI TO-18 PD=360hW 


04713 


2N3251 


A22Q7 


1854-0019 


3 


12 


TRANSISTOR NPN SI TO-18 PD=36(IMU 


2048(1 


1854-0019 


A22Q8 


1853-0015 


7 




TRANSISTOR PNP SI PD=200MU FT=500M117 


28483 


1853-0015 


A22Q9 


1854-0019 


3 




TRANSISTOR NPN SI TO-18 PD=360MU 


28480 


1854-0019 


A22Q1 0 


1853-0015 


7 




TRANSISTOR PNP SI PD=20 0MW FT=50nh!17 


28480 


1853-0015 


A22Q1 1 


1854-0019 


3 




TRANSISTOR NPN ST TO-18 PD=360MU 


28480 


1(054-0019 


A22f)12 


1853-0015 


7 




TRANSISTOR PNP SI PD = 200MU FT=50nMI1Z 


20480 


11(53-0015 


A22Q13 


1854-0019 


3 




TRANSISTOR NPN ST TO-18 PD'=360MU 


28480 


1054-0019 


A22Q14 


1854-0019 


3 




1RANSTSTOR NPN ST TO-18 PD=360MW 


28480 


1854-0019 


A22Q15 


1854-0019 


3 




TRANSISTOR NPN SI TO-18 PD=360MU 


28490 


1854-0019 


A22Q16 


1854-0019 


3 




TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1FJ54-0 019 


A22Q17 


1854-0019 


3 




TRANSISTOR NPN ST TO-18 PD-360MW 


28400 


1854-0019 


A22Q10 


1854-0019 


3 




TRANSISTOR NPN SI TO-18 PD=360MU 


28480 


1854-0019 


A22Q19 


1854-0019 


3 




TRANSISTOR NPN ST TO-18 PD=360MU 


2848(1 


1854- 0019 


A22t|20 


1854-0019 


3 




TRANSISTOR NPN BT TO-18 PD=360MU 


28480 


1854-0019 



See introduction to this section for ordering information 

* Indicates factory selected value zr zrc 

0-0 J 














Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


AS2Q21 


1854-0475 


5 




TRAN8TST0R-DUAI. NPN PD=750HU 


28480 


1854-0475 


AS2Q22 


1854-0404 


m 




TRANSISTOR NPN SI TO -18 PI>=360MW 


28400 


1054-0404 


A22Q23 


1853-0281 


9 




TRANSISTOR PNP 2N2907A SI TO-18 PO=400MU 


04713 


2N2907A 


A22Q24 


1054-0404 


m 




TRANSISTOR NPN SI TO-18 P1V=360MU 


20400 


1054-0404 


A22Q25 


1854-0019 


3 




TRANSISTOR NPN SI TO-18 PD=360hU 


2840 0 


1854-0019 


A22R1 


0757-0317 


7 


1 


RESISTOR 1.33K IX ,125W F TC=0-»~100 


245 46 


r,4 1 /O-TO-lSSl-F 


A22R2 


0757-0280 


3 


B 


RESISTOR IK IZ .125W F TC=0«-iaO 


24546 


C4-l/8-Tn-1001 -F 


A22R3 


0898-0084 


9 


1 


RESISTOR 2.15K tZ .125U F TC=0 + -1P,0 


24546 


C4-1 /0-TO-2151-F 


A22R4 


0698-3430 


15 


1 


REBTSTOR 21.5 IZ . 1 25W F TC=0*-100 


03888 


PME55 -1/B-T0-21R5-F 


A22R5 


0757-0443 


0 


1 


RESISTOR IIK IZ ,125M F T(:;=0»-100 


245 46 


C4-1/8-T0-11 02-F 


A22R6 


0757-0442 


9 


4 


RESISTOR lOK IZ .125U F TC=0+-100 


24546 


C4-1 /B-T0-1002-F 


A22R7 


0757-0465 


6 


4 


RESISTOR lOOK IZ ,12514 F TC=0+-1C0 


24546 


n4-lK8-Tn-lCC3-F 


A22R6 


0757-0442 


9 




RESISTOR 19K IZ .125U F TC=0t-li)O 




r.4-l/8-T0-1002-F 


A22R9 


0698-3450 


9 


1 


RESISTOR 42. 2K IZ .125U F TC*0+-100 




S4-1/0 -10-4222 -F 


A22R10 


2100-2633 


5 


2 


RESISTOR-TRMR IK lOZ C SIOE-ADJ 1-TRN 




ET50X102 


A22Rtl 


0698-3155 


1 


1 


RESISTOR 4.64K IX .125W F TC=0+-1Q0 


245 46 


C4-t/8~T0 -4641-F 


A22R12 


0757-0458 


7 


2 


RESISTOR 51. IK IZ ,12514 F TC=fl t-100 


24546 


C4-1/8-T0-5112-F 


I A22R13 


0757-0401 




8 


RESISTOR 100 IZ .12514 F TC=0+~100 


245 46 


C4- 1/8-TO-lfll-F 


1 A22R14 


0757-0460 


1 


1 


RESISTOR 61. 9K IZ .125il4 F TC=n*-ia.I 


2 4546 


C4 -1/8-T0-6192-F 


A22R15 


0757-0450 


7 




-RESISTOR 51, IK IZ .125W F TC=0-t-10fi 


24546 


C4-1/B-T0-51 12 F 


A22R16 


0757-0180 


2 


1 


RESISTOR 31.6 IZ ,125W F TC=0t-10a 


28400 


0757-0180 


A22R17 


0757-0464 


5 


1 


RESISTOR 90. 9K IX .125U F TC=()*-10(l 


24546 


(;4-l/8-Tn-9092-F 


! A22RtF) 


0698-3136 


8 


2 


RESISTOR 17, 8K tZ .1P5U F TC=0+-in0 


24546 


S4-l/8-Tn--17B2-F 


A22R19 


0757-0123 


3 


1 


RESISTOR 34. 8K IZ .125U F TC=0+-1R(! 


20400 


0757-0123 


' A22R20 


0698-0083 


8 


2 


RESISTOR 1.96K IZ .125UI F TC=0*-10i) 


24546 


C4-l/8~rn-1961-F 


A22R21 


2100-2489 


9 


2 


RESISTOR-TRHR 5K lOX C SIDF-AD.T 1-TPN 


30903 


F.T50X502 


1 A22R22 


0698-3452 


1 


1 


RESISTOR 147K IZ ,12;5W F TC=0+~10n 


24546 


C4-1/8-T0-1473-F 


A22R23 


2100-2514 


1 


1 


RESISTOR-TRMR 20K lOZ C SIDE-AJU l-TRN 


30 983 


FT50W203 


A22R24 


0757-0274 




3 


RESISTOR 1.21K 1% .125W F TC=fl+-1i)n 


24546 


C4-1/8-T8-121 1-F 


A22R25 


0757-0274 


5 




RESISTOR 1.21K IX ,125U F TC=n+-lC0 


245 46 


G4-1/8-T0 -1211-F 


; A22R26 


0757-0274 


5 




RESISTOR 1.21K IX .125U F TC=»-i-in0 


24546 


C4-1/B-TD-121 1 -F 


A22R27 


2100-2489 


9 




RESISTOR-TRMR 5K lOZ C SIDE-AD.I 1-TPN 


30983 


FT5nX502 


A22R28 


0757-0346 


a 


14 


RESISTOR 10 IZ .125U F TC=0<-tO!) 


24546 


C4-1/8-T0-10R0 F 


A22R29 


0757-0346 


2 




RESISTOR to IZ .125W F TC=0+-1(M1 


24546 


C4 -1/8-TO-lOPn-F 


A22R30 


2100-2522 


1 


3 


RESISTOR-TRMR 1 OK 1 OZ 0 S1DE-AD.I 1-TRN 


3 0903 


E150X103 


A22R31 


0757-0346 


2 




RESISTOR 10 IZ ,125W F TC=ll+~100 


24546 


C4-1/9-T0-10R0-F 


A22R32 


0757-0346 


2 




RESTSTDR 10 1% . 1 25W F TC=0t- ini) 


2 4546 


C4--1/S-T0-10R0-F 


A22R33 


2100-2522 


1 




RESISTOR-TRMR lOK IflZ C SIJ>E-AD.I 1-TRN 


30903 


FT50X103 


A22R34 


2100-2521 


0 


1 


RESISTOR-IRMR 2K lOZ 0 SIOE-AO.I 1-TRN 


3.1983 


FI 5 1X2 02 


A22R35 


0757-0346 


2 




RESISTOR 10 IZ ,12514 F TC=fl+-l0O 


24546 


84 1 /8-TO-l OPO-F 


A22R36 


0757-0316 


2 




RESISTOR 13 IZ . 1 25U F TO=R«-t00 


24546 


C4-1 /8-T0-13R1 -F 


A22R37 


0757-0442 


9 




RESISTOR lOK IZ .125U F TC=0+-100 


2.4546 


C4-1/8-TC-1002-F 


A22R30 


0698-3151 


7 


1 


RESISTOR 2.87K IZ . 1 25W F TC=0-t-l.I0 


24546 


C4-1/8-TO-2071-F 


A22R39 


2100-2520 


9 


1 


RESJSTOR-TRMR 50 20Z C SIDE-AD.T 1-TRN 


309R3 


FT5nX50n 


A22R40 


0757-0442 


9 




RESISTOR lOK IZ . 1 25U F TC==0*-100 


24546 


C4- 1/R-TO-1002-F 


A22R41 


0757-0290 


5 


1 


RESISTOR 6.19K IZ .125U F TC=n+-100 


19701 


MF481/8-TP-6191 -F 


A22R42 ! 


0757-0200 


7 


1 


RESISTOR 5.62K IZ .125U F TC=:H-in0 


245-46 


84 -1 /8-T0-5621- F 


A22R43 


0757-0447 


4 


3 


RESISTOR 16. 2K IZ ,12514 F TG=0+-10n 


24546 


84 l/8-Tn-1622-F 


A22R44 


0757-0420 


3 


2 


RESISTOR 750 IZ .125U F 10=0) -100 


24546 


C4-1/8-T0-751-F 


A22R45 

1 


0698-3444 


1 


8 


RESISTOR 316 IZ .12514 F Tr.=0+-10n 


24546 


84-1 /0-TO-316R-F 


A22R46 1 


0698-3156 


2 


1 


RF.SISTOR 14. 7K IZ .125U F TC=0)-10.1 


24546 


C4-1 /8-T0-1472-F 


A22H47 1 


0757-0346 


2 




RESISTOR 10 IZ .125U F 10=01—100 


245 46 


84- 1 /8-TO-l OR O -F 


A22R48 


0698-3150 






RESISTOR 2.37K IZ .12514 F TC=0t-10l) 


245 46 


C4-1/8-T0-2371-F 


A22R49 


0698-3132 


Q 




RESISTOR 261 IZ ,12514 F T0=0+-100 


24546 


84-1/8-TO -2610 F 


A22R50 


0757-0279 


D 




RESISTOR 3.16K IZ .12514 F TC=n)-10 3 


24546 


84-1 /B-TO -3161 -F 


A22R51 


0757-0346 






RF-SISTOR 10 IZ .12514 F 10=0-100 


245 46 


84 1 /B-TO-IORO-F 


A22R52 


0698-3444 


n 




RESISTOR 316 IZ .12514 F TC=0)-100 


24546 


84 -I/O-TO-SIER -F 


Aa2R53 


0757-0444 


n 




RESISTOR 12, IK IZ .12514 F TC=nt~100 


245 46 


84- 1 /B -TO -121 2-F 


A22R54 


0757 -0444 


n 




RESISTOR 12. IK IZ ,125.14 F 10=0)-! 00 


24546 


84 1/8-T0--1212-F 


A22R55 


0757-0440 


B 


8 


RESISTOR 7.5K IZ ,12514 F TO=Ot-HIO 


24546 


84-l/8-Tfl-75lil-F 


A22R5fc 


0757-0401 


Q 




RESISTOR 103 IZ .12514 F 10=0) -10 0 


24546 


C4-1/8--T0-101 -F 


A22R57 


0757-0280 


3 




RESISTOR IK IZ .12514 F TO=n + -100 


24546 


84-1 /8-TO-l 001 -F 


A22R5F) 


0757-0346 


2 




RESISTOR 10 IZ .125U F TC=0)-100 


24546 


84 l/a-TO-lOR.l-F 


A22R59 


0698-3150 


6 




RESISTOR 2.37K IZ .12514 F TC=0>-100 


24546 


r,4-1 /8-TO 2371-F 


A22R60 


0698-3444 


1 




RFSISTOR 316 IZ .12514 F TC=0)-100 


24546 


C4-1/8-T0-316W- F 


A22R61 


0757-0280 


3 




RESISTOR IK IZ .12514 F TC=n)-100 


245 46 


84-1/8-To- inr,i-F 


A22Ht>2 


0757-0444 


1 




RESISTOR 12. IK IX .12514 F TC=0)-1.I0 


24546 


84 1 /B-TO -121 2-F 


A22R<>3 


0757-0444 


1 




RESISTOR 12. IK IZ .12514 F Tr,=0>-10n 


245 46 


84 -1/a-TO -1212-F 


A22R64 


0757-0440 


u 




RFSISTOR 7.5K IZ . 1 25U F Tr;=0)-100 


24546 


8’4-l/8-T0-75ni-F 


A22R65 


0757-0401 


i 




RESISTOR 100 IZ .12514 F TO=fl)-100 


24546 


84 -1/8 -TO -10 1-F 


A22R6t> 


0757-0280 


1 




RESISTOR IK 1% .12514 F TO=3)~100 


24546 


84-1/8-TO-lOOl-F 


A22R67 


0757-0346 


2 




RESISTOR 10 IZ .12514 F T0=0)~100 


245 46 


84- 1/8-TO- lORO-F 


A22R6B 


0698-8958 






RESISTOR 511K IZ .12514 F TO=n)-103 


28480 


0698-8958 


A22R69 


2100-2692 






RESISTOR-TRMR IM 20Z 0 SIDE-AD.T 1-TPN 


309B3 


FT5OX105 


A2?R70 


0698-3444 




1 


RESTSTDR 316 IZ ,12514 F Tr;=0)-10n 


24546 


C4-1/B-T0-316R-F 



See introduction to this section for orderintj information 
*Indicates factory selected value 

6-66 




















Table 6-3. Replaceable Parts 




Reference 

Designation 


HP Part 
Number 




Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A22R71 


0757-0279 


R 




REBISTOR 3.16K 1% .125U F TC=0+-100 


24546 


C4-1/8-T3-3161-F 


A::.’.2R72 


0757-0444 


1 




RESISTOR 12. IK 17. .125W F TC=0 + -100 


2.4546 


C4-1/8-T0-12.12-F 


A22R73 


0757-0444 


1 




RFSISTtiR 12. IK IX .125W F Tr,= 0« -100 


24546 


C4-1/8-T0-1212-F 


A22R74 


0757-0440 


E3 




RESISTOR 7.5K IX .125U F TC=0+-100 


24546 


C4-178-T0-75ni-F 


A22R75 


0757-0401 






RESISTOR 100 IX .125U F rC=B+-100 


24546 


C4-1/8-T0-101 -F 


A22R76 


0757-0280 






RESISTOR IK IX .125W F TC=0+-100 


24546 


C4--178-T0- IflCI-F 


A22R77 


0757-034A 






RESISTOR 10 IX .125U F Tn=0+-100 


24546 


C4-1/B-T0-1()R0-F 


A22R78 


0698-3150 


6 




RFSTSTOR 2.37K IX .125W F Tri=0 + -lfl0 


245 46 


C4-178-T0-2371-F 


A22R77 


0698-3444 


1 




RESISTOR 316 IX .125U F TC=0+-100 


24546 


C4-1/8-T0-316R- F 


A22R80 


0757-02B9 


2 


6 


RESISTOR 13. 3K IX .125U F TC=0+~100 


19701 


MF4C1/8-T0-1332-F 


A22R81 


0757-02B9 






RESISTOR 13. 3K IX .125U F TC=0+-100 


19701 


MF4C1/8-T0-1332-F 


A22RB2 


0757-0440 






RESISTOR 7.5K IX, .125U F T0=0+-100 


245 46 


C4-1/8-T0-75(ll-F 


A22RB3 


0757-0401 






RESISTOR 100 IX .125W F TC=0«-100 


24546 


C4-178-TO-101-F 


A22R84 


0757-02BC 






RESISTOR IK IX .125W F Tr.=CH-100 


24546 


C4- 1/8-TO-lOOl-F 


A2PRB5 


0757-0279 


II 




RESISTOR 3.16K IX ,125U F TC=0«-in0 


24546 


C4-1/B-T0--3161-F 


A:;!I?.R86 


0757-0346 


2 




RESISTOR 10 IX .125U F TC^Oi-lOO 


24546 


C4- l/8-T«-l(lRfl-F 


A22R87 


069B-3444 


1 




RESISTOR 316 IX .1,?5U F TC=0 + -100 


24546 


C4-1/8-T0 "316R -F 


A,7!;2R88 


2100-2522 


1 




RFSISTOR-TRMR lOK lOX C SIDE-AOJ 1-TPN 


30933 


ET5CX103 


A22RB9 


0757-0440 


7 




RESISTOR 7.5K IX .125U F TC=D+-100 


24546 


C4- 1/B-T0-7S01-F 


a:;>2R90 


0757-0403 


2 


2 


RESISTOR 121 IX. .125W F TC=0+-100 


24546 


C4-1/8-T0-121R F 


A22R91 


0757-0289 


2 




RESISTOR 13. 3K IX .125U F TC=0+-li)0 


19701 


MF4C1/8-T0-1332-F 


A22R92 


0757-0289 


2 




RESISTOR 13. 3K IX, .12,5(4 F TC=0 + -10n 


19701 


MF4Cl/8~Tfl-1332-F 


A22R93* 


0698-3153 


9 


2 


RFSTSTOR 3.83K IX .125(4 F TC=0«-1D0 


24546 


r,4 -l/B-TO-SBSl-F 


A22R9A 


0690-3150 


6 




RESISTOR 2.37K IX .125(4 F TC=Q--^-100 


24546 


C4--178-T0-2371-F 


A22R95 


0757-0346 


2 




rf:;ststor io ix .i25U r- tc=o+-ioo 


24546 


C4- l/8-TQ-10Ri)-F 


A22R96 


0698-3444 


1 




RESISTOR 316 IX .125(4 F TC=0+-100 


24546 


C4 -178-T0-316R-F 


A22R97 


D757--02B9 


2 




RESISTOR 13, 3K IX .125(4 F T0=0*-100 


19701 


MF4C1/8-T0-1332-F 


A22R98 


0757-0289 


n 




RESISTOR 13.3K IX, ,125U F TC=0h-10 0 


19701 


MF4C1/8- TO -1332-F 


A22R99 


0757-0440 


7 




RESISTOR 7.5K IX ,125(4 F TC-0+-10I) 


24546 


C4 ■ 1/8-T0-75B1 -F 


a:;>2rioo 


0757-0403 


2 




RESISTOR 121 IX .125(4 F TC=0+~100 


24546 


C4-1/8-T0-121R-F 


A22R1 01» 


069B-3153 


9 




RESISTOR 3.83K IX .125(4 F TC=fl+-100 


24546 


C4-l/8-T0-3e31 -F 


a;;!2rio2 


0757-0346 


2 




RESISTOR 10 IX .125(4 F TC=flt-100 


24546 


C4- 1/0-TO-lOPO-F 


A22R1 03 


0757-0401 


0 




RESISTOR 100 IX .125(4 F TC=i)*-iaO 


24546 


C4-1/8--T0-101- F 


A22R1 04 


0757-0401 


n 




RESISTOR 100 IX. .125(4 F Tr>n+~100 


24546 


C4 -l/S-Tn -lOl -F 


A22R1 05 


0698-3444 


1 




RESISTOR 316 IX , 1 25W F TC=nt--in0 


24546 


C4-l/8-Tn-316R-F 


A;;>2R10fc 


0757-0417 


8 


1 


RESISTOR 562 IX ,125U F TC=0+-100 


24546 


C4- 1/0-TC-562R-F 


A22R1 07* 


0757-0199 


3 


1 


RESISTOR 21, 5K IX ,125(4 F TC=n+-100 


24546 


C4-1/8-T0-2152-F 


A:;!2Rt 08 


0698-3434 


9 




RESISTOR 34,0 IX. .12514 F TC=Q + -in0 




C4-1/9-T0-34P8-F 


A22R109 


0757-0400 


9 




RFSTSTOR 90,9 IX ,125U F TC=n+-100 


24546 


C4-1/8-TB-90R9-F 


A;.'!2R110 


0757-0418 


9 




RESISTOR 619 IX ,1?.5U F TC=0+-100 


24546 


r,4-l/8-Tfl-619P-F 


A22R11 1 


0698-3440 


7 




RFSTSTOR 196 IX . 1 25U F TC=0v-ia0 


24546 


C4-l/8-Tn-196R- F 


a;:.',?.ri 12 


0757-02BO 


3 




RESISTOR IK IX. ,125W F TC=0+-lfl0 


245 46 


C4 -1/8-TO-lflOl-F 


A22R113 


0757-0280 


3 




RESISTOR IK IX .125(4 F TO-«+-lflO 


24546 


C4 1/B-TO -1001-F 


AH2R 1 1 4 


0690-3136 


8 




RFSTSTOR 17. 8K IX .125(4 F TOO^-lOO 


24546 


C4- 178-T0-17B2-F 


A22R115 


0757-0401 


0 




RESISTOR 100 IX .125U F TC^Ot-lOO 


24546 


C4 -1/8-TO-lOl -F 


A:;>2Rn«. 


0757-0418 


9 




RESISTOR 619 IX. .12514 F TC=0+~100 


245 46 


C.4-1/8-T0-619R-F 


A22R1 17 


0757-0440 


7 




RESISTOR 7.5K IX .125(4 F TC-|)(--inn 


24546 


C4 -1/8-T 0-7501 -F 


a:;!2Rii8 


0690-0085 


0 




RESISTOR 2.61K IX .125U F TC=0+-100 


24546 


C4- 1/8 -TO -2611 -F 


A22R1 19 


069B-343B 


3 


1 


RESISTOR 147 IX .125U F TC=0v-tn0 


24546 


C4-1/B-T0-147R-F 


A:22R120 


0757-0439 


4 


1 


RESISTOR 6.81K IX .125(4 F TC=0+~10C 


24546 


C4-1/8-T0-681 1-F 


A22R121 


2100-2633 






RERISTOR-TRhR IK 10% 0 SIOF-AO.T 1-IRN 


30983 


El 50X1 02 


A22R122 


0757-0420 


3 




RESISTOR 750 IX .12514 F TC=flv-lfl0 


24546 


C4- I/8-T0-751-F 


A22R123 


0757-0440 


7 




RESISTOR 7.5K IX .125U F TC=0t-100 


24546 


C4- 1/8-T0-7501-F 


AS12R124 


0757-0447 


4 




RESISTOR 16.2K 1% .125U F TC=0*-100 


24546 


C4 1/a-TO -1622-F 


A22R125 


0757-0447 


4 




RESISTOR 16, 2K 1% .125U F TC=D+~lfl,I 


24546 


C4~1/B-T0-1622-F 


A:;!2R12<. 


0757-0465 


6 




RESISTOR lOOK IX. .125W F TO0+-1Q0 


24546 


C4-1/8-T0-10C3-F 


A22R127 


0757-0465 


6 




RESISTOR lOOK IX .125U F TC=Of-100 


24546 


C4--1/8-T0-10O3-F 


A22R128 


0757-0465 


6 




RESISTOR lOOK 1% .12514 F TC=0+-10n 


245 46 


C4-l/a-T0-10r,3-F 


A22R129 


0690-0083 


8 




RESISTOR 1.96K IX ,12SU F TC=0+-10!) 


24546 


C4-1/8-T0-1961 -F 


A22R130 


0757-0279 


0 




RESISTOR 3.16K 1% .125(4 F TC=0t-100 


245 46 


C4-1/8-T0-3161-F 


A22R131 


0757-0402 


1 


1 


RESISTOR lin IX ,12514 F Tn=0< -100 


24546 


C4-1/8-T0-111 -F 


A22R132 


0757-0438 


3 


1 


RESISTOR 5.1 IK IX. ,125(4 F TC=fl + -lfl0 


24546 


C4- 1/8-T0-511 1-F 


A22R 1 33 


0698-7212 


9 


2 


RESISTOR 100 IX .05(4 F TC=0+-li)0 


24546 


C3-1/8-T0-1 03R -F 


A22R134 


0698-7212 


9 




RESISTOR 100 IX .05(4 F TC-Ot-lOfl 


24546 


C3 -l/S-TfJ -lOOP-F 


A22TP1 


0360-0535 


0 


10 


TERMINAL TEST POINT POE 


n 0 0 0 n 


(jROer by DFSCRIPTTDN 


A22TP2 


0360-0535 


■ 




TERMINAL TEST POINT PCE 


00000 


nODFR BY DFSCPIPTION 


A22TP3 


0360-0535 


0 




TERMINAL TEST POINT POB 


oaano 


ORDER BY BESCRIPTIBN 


a;;.‘.2TP4 


0360-0535 


■ 




TERMINAL TEST POINT PCFi 


0 0 0 0 0 


ORDER BY DESCRIPTION 


A22TP5 


036 0-11535 


0 




TERMINAL TEST POINT PCE 


0 0 0 0 0 


ORDER BY DESCRIPTION 


AH2TP6 


0360-0535 


0 




TFRMINAI. TEST POINT PCE 


ooonn 


ORDER BY DFSCPIPTION 


A221P7 


0360-0535 


n 




TERMINAL TEST POINT PCE 


noo.TO 


ORDER BY DESCRIPTION 


a:;;?tp8 


0360-0535 


0 




TERMINAL TEST POINT PCB 


00000 


ORDER BY DESCRIPTION 


A22TP9 


0360-0535 


0 




TERMINAL TEST POINT PCB 


noann 


ORDER BY DESCRIPTION 


a;;:2tpio 


0360-0535 


0 




TERMINAL TEST POINT PCE 


000 0 0 


ORDER BY DESCRIPTION 



See introduction to this section for orderin^j information 
*Indicates factory selected value 



6-67 

















Table 6-3. Replaceable Parts 



Description 



IC OP AMP OP DUAL TO-99 PKG 
IC OP AMP GP DUAL TO-99 PKG 

DI0DE-7.NR 5.4V 1% DO-35 PD=.4W TC=+.n46'X 

A22 MISCELLANEOUS PARTS 

COUER-LOG AMPLIFIER 



Mfr Part Number 



6-68 



See introduction to this section for ordering information 
*Indicates factory selected value 











Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A23 


n0565-6D174 


9 


1 


BANOWIDTH FILTER NO. 2 ASSthBLY 


28400 


08565-60174 


A23C1 


0160-2055 


9 


38 


CAPACITOR-FXD .OIUF +80-20X lOOWDC CFR 


28480 


0160-2055 


A23C2 


DlfoO- 0127 


2 


1 


CAPACITOR-FXD UlF ( -20% 25VCC C:E.R 


28480 


0160-0127 


A23C3 








NOT ASSIGNED 






A23C4 


OlfoO-2055 


9 




CAPACITOR-FXD . OUIF +80-20X lOOVDC CER 


28480 


0160-2355 


A23C5 


0160-2055 


9 




CAPACITOR-FXD .OIUF -fOO-POX lOOVDC CFR 


28480 


0160-2055 


A23C6 


0160-2055 


9 




CAPACITOR-FXD .OIUF +0O-2OX IDOVDC CER 


2848 0 


0160-2055 


A23C7 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20X lOOVDC CER 


28480 


0160-2055 


A23CB 


0160-2207 


3 


p 


CAPACITOR-FXD 300PF +-5X 300VDC MICA 


28480 


0160-2207 


A23CV 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20X lOOVDC CF.R 


28 480 


0160-2055 


A23C1 0 


0160-2055 


9 




CAPACITOR-FXD .OIUF I80-20X lOOVDC CER 


28480 


0160-2055 


A23C1 1 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20X lOOVDC. CER 


28480 


0160-2055 


A23C12 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20X lOOVDC CER 


28480 


0160-2055 


A23Ct3 


0160-3456 


6 


3 


CAPACITOR-FXD lOOOPF +-10X IKVDC CER 


28480 


0160-3456 


A23C14 


0160-2250 


6 


1 2 


CAPACITOR-FXD 5.1PF +-.25PF 500VDC CF.R 


28480 


0160-2250 


A23C15 


0121-0059 


7 




CAPACITOR-V TRMR-CER 2-8PF 350V PC-MTG 


52763 


304324 2/8PF NPO 


A23Cl/.» 


0140-0199 


6 




CAPACITOR-FXD 240PF »-SX 300VDC MICA 


72136 


DM15F241J0300UV1CR 


A23Ct7 


0160-2055 


9 




CAPACITOR-FXD .OIUF -t-BO-HOX lOOVDC CER 


28480 


0160-2055 


A23C18 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80- POX lOOVDC CER 


28480 


0160-2055 


A23C19 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20X lOOVDC CER 


28480 


0160-2055 


A23C20« 


0140-0199 


6 




CAPACITOR-FXD 240PF F-5X 300VDC MICA 


72136 


DH15F241J0300UV1CR 


A23C21 


0160-0437 


7 




CAPACITOR-FXD 12PF +-5X 50OVDC CER 


28400 


0160-0437 


A23C22 


0160-4084 


8 




CAPACITOR-FXD . lUF I-20X 50VDC CER 


234B0 


0160-4084 


A23C23 


0121-0036 


0 


2 


CAPACITOR-V TRMR-CER 5.5-18PF 350V 


52763 


304324 5.5/18PF NPO 


A23C24 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80--20X lOOVDC CFR 


284B0 


0160-2055 


A23C25 


0121-0446 


6 


2 


CAPACITOR-V TRMR-CER 4.S~20PF 160V 


28480 


0121-0446 


A23C2& 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20X lOOVDC CER 


28480 


0160-2055 


A23C27 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20X lOOVDC CER 


28480 


0160-2055 


A23C28 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20X lOOVDC CER 


28480 


0160-2055 


A23C29 


0160-3456 


6 




CAPACITOR-FXD lOOOPF 4-lOX IKVDC CER 


28480 


0160-3456 


A23C30 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80 -20X lOOVDC CER 


2B4B0 


0160-2055 


A23C31 


0160-4298 


6 


1 


CAPACITOR-FXD 4700PF +-20X 250VDC CF.R 


56289 


C067F251H472MS22-CDU 


A23C32 


0160-4084 


8 




CAPACITOR-FXD .lUF +-20X 50VDC CER 


28480 


0160-4084 


A23C33 


0160-2207 


3 




CAPACITOR-FXD 300PF +-5X 300VDC MICA 


20480 


0160-2207 


A23C34 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-2DX lOOVDC CER 


28480 


0160-2055 


A23C3S 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20X lOOVDC CER 


28480 


0160-2055 


A23C36 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-23X lOOVDC CER 


28480 


0160-2055 


AH3C37 


0160-2250 


6 




CAPACITOR-FXD 5.1PF +-.25PF 500VDC CER 


28480 


0160-2250 


A23C3B 


0121-0059 


7 




CAPACITOR-V TRMR-CER 2-8PF 350V PC MTG 


52763 


3.14324 2/8PF NPO 


A23C39 








NOT ASSIGNED 






A23C40 


0160-2055 


9 




CAPACITOR-FXD .OIUF +89-20X lOOVDC CER 


28480 


0160-2055 


A23C41 


0160-3456 


6 




CAPACITOR-FXD lOOOPF +-10X IKVDC CER 


2B480 


0160-3456 


A23C42 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-2BX lOOVDC CER 


28480 


0160-2055 


A23C43* 


0160-3046 


0 


jp 


CAPACITOR-FXD 250PF +-1X lOOVDC MICA 


20480 


0160-3046 


A23C44 


0160-0437 


7 




CAPACITOR-FXD 12PF +-5X 500VDC CER 


28480 


0160-0437 


A23C4S 


0121-0036 


y 




CAPAClTOR-V TRMR-CER 5.5-18PF 350V 


52763 


304324 5.5/18PF NPO 


A23C46 


0160-4084 


8 




CAPACITOR-FXD , UlF < -20X 50VDC CER 


28480 


0160-4084 


A23C47 


0160-2055 


9 




CAPACITOR-FXD .OIUF +00-20X lOOVDC CER 


28480 


0160-2055 


A23C4B 


0160-2055 


9 




CAPACITOR-FXD .OIUF +B0-20X lOOVDC CER 


28480 


0160-2055 


A?.3C49 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-2CX lOOVDC CER 


28480 


0160-2055 


A23C50 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20X lOOVDC CER 


28480 


0160-2055 


A23C51 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20X lOOVDC CER 


20480 


0160-205S 


A23CS2 


0160-2055 


9 




CAPACITOR-FXD .OIUF +B0-23X lOOVDC CER 


28480 


0160-2055 


A23C53 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20Z lOOVDC CER 


20480 


0160-2055 


A23C54 


0121-0446 


6 




CAPACITOR-V TRMR-CER 4.5-20PF 160V 


20480 


0121-0446 


AK3C55 


0160-2055 


9 




CAPACITOR-FXD .OIUF +00-20* lOOVDC CER 


28400 


0160-2055 


A23C56- 

A23C59 








NOT ASSIGNED 






A23C60 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lODVCC CER 


2848 0 


D 160-2 055 


A23C61 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A23C62 


0160-2055 


9 




CAPACITOR-FXD .OIUF +00-20% lOOVDC CER 


28480 


0160-2055 


A23C63 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A23CM* 


0160-3046 


0 




CAPACITOR-FXD 250PF +-1% lOOVDC MICA 


20480 


0160-3046 


A23C65 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A23C&b 


0160-2055 


9 




CAPACITOR-FXD .OIUF i80-2I»% lOOVDC CER 


28480 


0160-2055 


A23C67 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A23CS8 


0160-2258 


4 


1 


CAPACITOR-FXD IIPF +-5% 50OVDC CER 0+-30 


28480 


0160-2258 


A23C69 


0160-2055 


9 




CAPACITQR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A33C70- 

A23C72 








NOT ASSIGNED 






A23C73 


0121-0452 


4 


p 


CAPACITOR-V TRMR-AIR 1.3-5.4PF 175V 


74970 


187-0103-028 



See introduction to this section for ordering information 
♦Indicates factory selected value 

6-69 















Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


AS3C74 


012t-0452 


4 


■1 


CAPACITOR-y TRMR-AIR 1.3-5.4Pr 17SU 


74970 


187-0103-028 


A23CR1 


1901--0047 


a 




DIODE-SUXTCHINC 20V 75MA IONS 


28^80 


1901-0047 


A23CR2 


1901-0047 


8 




DIODE-SUITCHING 20V 75MA lONG 


28480 


1901-0047 


A23CR3 


1901-1070 


9 


5 


DIODF.-PIN linV 


20480 


19C1-1 070 


A23CR4 


1901-1070 


9 




DIODE-PIN llflV 


28480 


1901-1070 


A2.3CR5 


1901-1070 


9 




DIODE-PIN llnv 


28480 


1901-1070 


A23CR6 


1901-0535 


9 


4 


DIODE-SM SIG SCHOTtKY 


28480 


1901-0535 


A23CR7 








NOT ASSIGNED 






A23CR8 


1901-0535 


9 




DIODE-SM SIG SCHOTTKY 


28480 


1901-0535 


A23CR9 


1901-0047 


8 




DIODE-SUITCHING 20V 75MA IONS 


29480 


1901-0047 


A23CR10 


1901-0047 


8 




DIODF-SUITCHING 20V 75HA IONS 


28480 


1901-0047 


A23CR1 1 


1901-1070 


9 




DIODE-PIN llOV 


2048 0 


1901 -1070 


A23CR12 


1901-1 070 


9 




DIODE -PIN llOV 


28400 


1931-1070 


A23CR 1 3 


1901-0047 


8 




DIODE-SUITCHING 20V 75riA IONS 


28480 


1901-0047 


A23CR14 


1901-0535 


9 




DIODE -SM SIG SCHOTTKY 


28480 


1901-0535 


A23CR15 








NOT ASSIGNED 






A23CR16 


1901-0047 


8 




DIODE-SWITCHING 20V 75MA IONS 


20480 


190 1-0047 


A23CR17 


1901-0535 


9 




DIODE-SM SIG SCHOTTKY 


2848 0 


1901-0535 


A23E1 








NOT ASSIGNED 






A23E2 


9170-0029 


3 


9 


CORE-SHIELDING BEAD 


28480 


9170-0029 


A23E3 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A23E4 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


917C--0029 


A23E5 


9170-0029 


3 




CORE-SHIELDING HEAD 


28480 


9170-0029 


A23E6 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170 0029 




9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A23E8 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-002.9 


A23E9 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


Aa3E10 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A23L1 


9140-0112 


2 


1 


INDUCTOR RF-CH-MI..D 4.7UH 10% 


20480 


9140-0112 


A23L2 


9100-1641 


0 


1 


INDUCTOR RF-CH hl.D 240UH 5% .166DX.3B5LG 


28400 


9100-1641 


A23L3 


9140-0114 


4 


2 


INDUCTOR RF-CH-MLD lOUH 10% . 1 66PX . 3851.G 


28480 


9140-0114 


A^:!.iC4 


9100-1624 


9 


3 


INDUCTOR RF-CH-Mt.O 30UH 5% .166DX.3B5LG 


2848 0 


9100-1624 


A23L5 


9140-0179 


1 


2 


INDUCTOR RF-CH-MLD 22UM 10% .166DX.305LG 


28400 


9140-0179 


A23L6 


9140-0434 


1 


jp 


INDUCTOR 3S5NH 15% .354DX. 9061,0 0=150 


385B8 


(3L-1623 


A/i3L/ 


9140-0098 


3 


2 


INDUCTOR RF-CH-MLD 2.2UH 10% 


20480 


9140-0098 


A23LB 


9140-017B 


o 


1 


INDUCTOR RF-CH-MLD 12IJH 10% . 1 66DX , 385LG 


28480 


9140-0178 


A23L9 


9100-1619 


n 




INDUCTOR RF-CH-MLD 6.8UH 10% 


2840(1 


9100-1619 


A23L1 0 


9140-0114 


D 




INDUCTOR RF-CH-MLD 1 OUH 10% . 1 66DX . 385L.G 


28480 


9140-0114 


Aa3LU 


91 00-1624 


H 




INDUCTOR RF-CH-MLD 30UH SX .166DX.385LG 


20483 


9100-1624 


A23L12 


9140-0179 


n 




INDUCTOR RF-CH-MLD 22UH 10% .166DX.3R5LG 


28480 


9140-0179 


A23L1 3 


9140-0098 


M 




INDUCTOR RF-CH * MLD 2 . 2I.IH 10% 


2.8480 


9140-0098 


A23L14 


9100-1620 


5 




INDUCTOR RF-r.H-MI..D 15UH 10% .1660X.385LG 


28480 


9100-1620 


A23L1 5 


9140-0434 


1 




INDUCTOR 385NH 15% .354DX.906LG Q=150 


08580 


QL-1623 


A23L1 iS 


9140-0144 


0 


2 


INDUCTOR RF-CH-MLD 4 . 7UH 10% .105DX.26LG 


28480 


9140-0144 


A23L17 


91 00-1624 


9 




INDUCTOR RF-CH-MLD 30UH 5% .166DX.385IG 


20480 


9100-1624 


A23L18 


9100-1619 


2 




INDUCTOR RF-CH-MLD 6, OUH 10% 


28480 


9100-1619 


A23L19 


9140-0144 


y 




INDUCTOR RF-CH-MLD 4.7UH 10% .105DX.26LG 


28480 


9140-0144 


A23MP1 


OB559-00025 


5 


1 


BAFFLE-INDUCTOR 


28480 


08559-00025 


A23Q1 


1854-0345 


8 


1 


TRANSISTOR NPN 2N5179 SI TO-7? PD=20CMU 


04713 


2N5179 


A23Q2 


1854-0404 


a 


2 


TRANSISTOR NPN SI TO-18 ;>»=36DMW 


28480 


1854-0404 


A23Q3 


1853-0007 


7 


5 


TRANSISTOR PNP 2N3251 SI TO-18 PD=360MU 


04713 


2.N3251 


A23Q4 


1B53-0007 


7 




TRANSISTOR PNP 2N3251 SI TO-18 PD=360MU 


04713 


2N3251 




1B55-0267 


5 


2 


TRANSISTOR J-FET N-CHAN D-MODE TO-92. SI 


28480 


1855-0267 


A23q6 


1853-0007 


7 




TRANSISTOR PNP 2N3251 SI TO-IB PD=360MU 


04713 


2.N3251 


A23q7 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1854-0404 




1853-0007 


7 




TRANSISTOR PNP 2N3251 SI TO-18 PD=36DhU 


04713 


2N3251 


A23Q9 


1855-0267 


5 




TRANSISTOR J~FFT N-CHAN D-MODE TQ-92 SI 


28180 


1855-0267 


A23G)10 


1853-0007 


7 




TRANSISTOR PNP 2N32.51 SI TO-18 PD=36DhW 


04713 


2N3251 


A23R 1 


0757-0444 


1 


3 


RESISTOR 12. IK 1% .125U F TC=0-*-10C 


24546 


C4-1/B-T0-1212-F 


A23R2 


0698-3156 


2 


1 


RESISTOR 14. 7K 1% .125U F TC=0<-10D 


24546 


C4-1/8-T0-1472-F 


A<;?»5R3* 


0698-3438 


3 


1 


RESISTOR 147 1% .125U F TC=0+-100 


24546 


C4-1/8-T0-147R-F 


A23R4 


0757-0442 


9 


n 


RESISTOR lOK 1% .125U F TC=(H-133 


24546 


C4 1/B-T0-10O2-F 




0757-0405 


y 


HI 


RESISTOR 162 1 % .125U F TC=()+-10n 


24546 


C4-1/8-T0-162R-F 


A23R6 


0698-3431 


R 


■1 


RFSISTDR 23.7 1% . 125U F TC=0+--103 


03688 


PME55-1/8-T0-23R7-F 


A:,-!3R7» 


0698-8821 






RESISTOR 5.62 1% .125W F TC=0-e-100 


28480 


Q6?$?*a821 


A23RB 


0757-0401 


Q 




RESISTOR 100 1% .125W F TC=Ot-100 


24546 


C4-1/8-TO-101 -F 


A23R9 


0757-0439 


Q 




RESISTOR 6.81K 1% .125U F TC=0**”10fl 


24546 


C4-1/8-TO-6011-F 


1 U 


0757-1 094 


9 




RESISTOR 1 . 47K 1% .125U F TC=0-t 103 


24546 


C4-l/n-T0-1171*F 


A23R11 


0757-0440 


7 


1 


RESISTOR 7.5K 1%. ,125U F TC=fl*t— 100 


24546 


C4-1/0-TO-75O1-F 


A23R12 


0757-0447 


4 


1 


RESISTOR 16. 2K 1% .125U F TC=3«-100 


24546 


C4 -1/8-T0-1622-F 


A23R13 


0698-0082 






RESISTOR 464 1% .125U F TO0+-10C 


24546 


C4-1 /0-TO-464n-F 


A23R14 


0757-0346 






RESISTOR 10 1% .125W F TC=nf-!00 


24516 


C4- 1/B-TO-l ORO-F 


A23R 1 5 


0698-3440 




1 


RESISTOR 196 1% .125U F TC=0+-100 


24546 


C4-1/8-T0-196R-F 



See introduction to this section for ordering information 
*Indicates factory selected value 
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Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A23R16 


0757-0419 


0 


2 


RESISTOR 681 IX .125W F TC=0+-100 


24546 


C4-1/B-T0-681R-F 


A23R17 


0698--3442 


9 


2 


RESISTOR 237 IX .125W F TC=0+-100 


24546 


C4-1/8-T0-237R-F 


A23R18 


0698-3154 


0 




RESISTOR 4.22K IX .12SW F TC=0+-100 


24546 


C4-1/0-TO-4221-F 


A23R19* 


0698-3154 


n 




RESISTOR 4.22K IX .125U F fC=n+-10D 


24546 


C4-1/8-TB-4221-F 


AP.3R20 


0757-0442 


Q 




RESISTOR lOK IX .125W F TC.=0+-100 


24546 


C4-l/8-T0-10n2-F 


A23R21 


0757-0442 


R 




RESISTOR lOK IX ,125U F TC-=0* -lOO 


24546 


C4- 1/8-TO-1002-F 


A23R22 


0757-0442 


H 




RESISTOR lOK IX ,125W F TC=0+-100 


24546 


C4-1/8-T0-1C02-F 


A23R23* 


0757-0441 


Ei 




RESISTOR B.25K IX .125U F Tr,= 0 -1 0 1) 


24546 


C4-1/8-T3-8251-F 


A23R24« 


0698-8027 


4 


1 


RESISTOR IM IX .125W F TC=0+-10fl 


28480 


0690-8827 


A23R25)* 


0757-0465 


6 


2 


RFSISTOR lOOK 1% .125U F TC=0t-10a 


24546 


C4-1/B-T0-1003-F 


A:;>3R2ii 


2100-3163 


8 


1 


RESISTOR-TRMR IH 2QX C SIDF.-ADJ 17-TRN 


C2.ni 


43P1C5 


A23R27 


0757-0444 


1 




RESISTOR 12. IK IX .125U F TC=0^-100 


24546 


C4-1/8-T0-1212-F 


A23R28 


0757-0443 


0 


2 


RESISTOR IIK IX . 125W F TC=0+~lfl0 


24546 


C4-t/8-T0-n02-F 


A23R29 


0698-0003 


8 


2 


RESISTOR 1.96K IX .125U F TC=0+-100 


24546 


C4-1/8-TD-1961-F 


At’3R30 


0757-0402 


1 


1 


RESISTOR 110 1% ,125W F TC=0+-100 


24546 


C4-t/8-T0-ltl-F 


A23R31 


2100-3052 


4 


1 


RESTSTOR-TRMR 50 lOX C SIOE-ADJ 17-TRN 


02111 


43P500 


A23R32K 


0757-0465 


6 




RESISTOR lOQK IX ,125V) F TC=0 + -t0O 


24546 


C4-t/8-T0-10r,3-F 


A23R33 


- 0757-0442 


9 




RESISTOR lOK IX .125W F TC=n»-lO0 


2 4546 


C4 1/8-T0-10O2-F 


A23R34 


0757-0199 


3 


1 


RESISTOR 21. 5K IX .125U F TC=0+-100 


24546 


C4-1/8-T0-2152-F 


A23R35 


fl757'028B 


1 


1 


RESISTOR 9.09K IX .125W F TC=0+-10n 


19701 


MF4C1/8-T0-9091-F 


A;i!3R36 


0698-0083 


8 




RESISTOR 1.96K IX .125U F TC=0+-10C 


24546 


C4-1/B-T0 -1961-F 


A23R37 


0757-0416 


7 


p 


RESISTOR 511 IX .125W F TC=0+-1D0 


24546 


C4-1/B-T0-511R- F 


A23R38 


0698-3441 


8 


1 


RESISTOR 215 IX ,125U F Ti:=0+-100 


24546 


C4-1/8-T0-215R-F 


A23R39 


0757-0419 


0 




RESISTOR 681 IX .125U F TC=9f-10n 


24546 


C4-1/8-T0-681R-F 


A23R40 


0698-3442 


9 




RESISTOR 237 IX .125U F TC=0+-100 


24546 


C4-1/8-T0-237R-F 


A23R41 


0698-3154 


0 




RESISTOR 4.22K IX .125W F tC^Ot-tOO 


24546 


C4-1/B-T0-4221-F 


A23R42 


0757-0442 


9 




RESISTOR lOK IX ,125U F TC=0+-100 


24546 


C4-lZ8-TO-10r,2-F 


A23R43* 


0698-3155 


1 


1 


RESISTOR 4.64K IX .125U F TC=»+-100 


24546 


C4 -1/B-T0-4641-F 


A23R44 


0757-0442 


9 




RESISTOR lOK IX . 125U F TC=0+-lfl0 


24546 


C4-1/0-TO-1OC2-F 


A23R4S 


0757-0401 


y 




RESISTOR 100 IX .125W F TC=0+-100 


24546 


C4-1/B-TO-101 -F 


A23R46 


0757-0401 


0 




RESISTOR 100 IX ,1?5W F TC=0+-100 


24546 


C4-1/8-T0-101-F 


A23R47 


0757-0346 


? 




RESISTOR 10 IX .1258 F TC=0+-1D0 


24546 


C4-l/8-T0-lflR0-F 


A23R48* 


0757-0441 


8 




RESISTOR 8.25K IX .1258 F TC=O+-t0O 


24546 


C4-1/8-TO-0251-F 


A23R49 


0757-0444 


1 




RESISTOR 12. IK IX .1258 F TC=Oi-lD0 


24546 


C4 -1/8-10-1212 -F 


A23R5D 


0757-0346 


2 




RESISTOR 10 IX .1258 F TC=0+-100 


24546 


C4-1/0-TO-1ORO-F 


A23R51 


0757-0346 


? 




RESISTOR to tX ,1258 F TC=0+-100 


24546 


C4- 1/8-T0-19R0-F 


A23R52 


0757-0443 


El 




RESISTOR IIK IX .1258 F TC=0+-100 


24546 


C4-l/0-TO~llO2“F 


A23R53 


0698-3440 


7 




RESISTOR 196 IX ,1258 F lC-0+-10n 


24546 


C4 l/n-Tn-196R F 


A23R54 


07S7-Q416 


7 




RESISTOR 511 IX .1258 F TC=n+-100 


24546 


C4-t/8-Tn-5np-F 


A23R55 


0757-0442 


9 




RESISTOR lOK IX .1258 F Tr,= fM-lD0 


24546 


C4-1/0-TD-1OO2-F 


A23R5b» 


0757-0422 


5 


1 


RESISTOR 909 IX .1258 F TC=0+-10C 


24546 


C4-1/8-T0-909R-F 


A23RS7 


0757-0180 


2 


2 


RESISTOR 31.6 IX .1258 F TC=IH-11)0 


E8480 


0757-0180 


A23R5B 


0698-3152 


a 


1 


RESISTOR 3.48K IX .1258 F TC=0+-100 


24546 


C4-1/8-T0-3481-F 


A23R59 


0757-0180 


2 




RESISTOR 31.6 IX .1258 F TC=0f-in3 


2.8480 


0757-0180 


A23R6Q 


0698-3153 


9 




RESISTOR 3.83K IX .1258 F TC'=0+-lfl0 


24546 


C4-1/B-TU-3831-F 


A23TP1 


0360-1788 


7 




CONNECTOR -SGI.. CONT PIN . D45-TN-BSC-S7 EQ 


28400 


O.36O-170B 


A23TP2 


0360-1780 


7 




CONNECTOR-SGU CONT PIN . 045 -IN-BSC-SZ SQ 


28480 


0360-1789 


A23TP3 


1251-0600 






CONNECTOR-SGL CONT PIN 1 , t 4- NM-BSC-SZ SQ 


28480 


1251-0600 


A23TP4 


0360-178R 


7 




CONNECTOR-SGL CONT PIN . 045-IN-BSC-SZ SQ 


20480 


0360-1788 


A23TP5 


0360-1788 


7 




CONNECTOR-SGL CONT PIN , 0 45-IN-BSC-SZ SQ 


28480 


0363-1788 


A23TP6 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 . 1 4-MM-BSC-GZ SQ 


28480 


1251-0600 


A23TP7 








NOT ASSIGNED 






A23TP8 


1251 -0600 


0 




CONNECTOR-SGL, CONT PIN 1 . 1 4 -Mrt -B3C -SZ. SQ 


28480 


1251-0600 


A23TP9 


1251-0600 


0 




CONNECTOR-SGL. CONT PIN 1 . 14-NM-BSC-SZ SQ 


2848 0 


1251-0600 


A23TP10 


1251-0600 






CONNECTOR-SGL CONT PIN 1 . 1 4-HM-BSC-SZ SQ 


2.0400 


1251-0600 


A23TP11 


1251-0600 


D 




CONNECTOR-SGL CONT PIN 1 , 14-HM-BSC-SZ SQ 


28480 


1251-0600 


A:23TP12 


1251-0600 


0 




CONNL-.CTOR-SGL CONT PIN 1 , 1 4-MM-BGC-SZ SQ 


28480 


1251-0600 


A23yRl 


1902-0048 


1 




DIODE-ZNR 6.81V 5X DO-35 PD=,48 


28480 


1902-0048 


A23Y1 ,Y2 


0410-0589 


1 


1 


CRYSTAL-21,4 HHZ (STANDARD) 


28480 


0410-0587 










MATCHED SET OF FIVE (INCL A27Y1 , Y2/A25Y1 






A23Y1.Y2 


0410-0450 


5 




CRYSTAL-21. 4 MHZ (OPTION 002) 


28480 


0410-0450 








■ 


MATCHF.D SET OF FOUR (INCL A27Y1 , Y2) 












■ 


A23 miscellaneous PARTS 








0403-0026 


6 




PLUG-HOLE BDH-HD FOR . 1 87- D -MDL.E NYL. 


02768 


207-120241-03-01 01 




5001-5828 


9 


1 


COVER -B8 FILTER 


2848 0 


5001-5820 



See introduction to this section for ordering information 
* Indicates factory selected value 
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Table 6-3. Replaceable Parts 



Reference 

Designation 



HP Part c Q 
Number d 



00565--601D4 5 



016D-2055 

(1160-2055 

016B“2055 

0160-2055 

0160-2055 

0160-2055 

0160-2055 

0160-2055 

0160-2055 

0160-2055 

0160-2055 

0160-2055 

0160-2055 

0160-2055 



0160-2055 

0160-2055 

0160-2055 

0160-2055 

0160-2055 

0160-2055 

0160-2055 

0160-2055 

0160-2199 

0160-2307 

0160-2055 

0160-2055 

0160-2055 

0160-2055 

0100-0197 

0160-2055 

0140-0190 

0160-2204 

0160-2264 

0121-0036 

0160-2055 

0160-2055 

0160-2055 

0160-2055 

0160-2055 

0160-2055 

0160-2055 

1901-0040 

1901-0040 

1901-1070 

1901-1070 

1901-1070 

1901-1070 

1901-0040 

9170-0029 

9170-0029 

9170-0029 

9170-0029 

9170-0029 

9170-0029 

9170-0029 

9170-0029 

9170-0029 

9170-0029 



9140-0112 2 

9140-0179 1 

9140-0112 2 

9140-0144 
9140-0179 1 

9140-0179 1 

9140-0179 1 

9140-0179 1 

9140-0121 3 

9140-0096 1 



Description 


Mfr 

Code 


Mfr Part Number 


STfP (5ATN fiHPLIPlER/OSCILLATOR AGStmULY 


2B4B0 


0B5.65--60104 


(STANDARD) 






CAPACITOR-FXD .OII.IF +00 -20X lOOVDC CER 


28480 


0160-2055 


CAPACITOR-FXD .ClIJF +0O-2OX lOOVDC CER 


28480 


0160-2055 


CAPAniTOR-FXD .OIUF +80-20X lOOUDC C,F.R 


2B4B0 


0160-2055 


CAPACITOR-FXD .OIUF +0O-2OX IflOVDC CER 


284B0 


0160-2055 


CAPACITOR-FXD , OIUF +30-20X lOOVDC CER 


28480 


0160-2055 


CAPACITOR-FXD ,0UIF +80-20X lOOVDC CER 


28480 


0160-205S 


CAPACITOR-FXD .OIUF +30-20X lOOVDC CER 


28480 


0160-2055 


CAPACITOR-FXD .OIUF +0O-?nx lOOVDC CER 


28480 


0160-2055 


CAPACITOR-FXD .OIUF +0O-2OX lOOVDC CER 


2848 0 


0160-2055 


CAPACITOR-FXD .OIUF +0O-2OX lOOVDC CER 


28480 


0160-2055 


CAPACITOR-FXD .OIUF +80 20X lOOVCC CER 


28480 


0160-2055 


CAPACITOR-FXD .OIUF +D0-20X ICOVDC CER 


28480 


0160-2055 


CAPACITOR-FXD .OIUF +0O~2OX lOOVDC CE.R 


28480 


0160-2055 


CAPACITOR-FXD .OIUF +80-20X lOOVDC CER 


28480 


0160-2055 


NOT ASSIGNED 






CAPACITOR-FXD ,01UF +S0-20X lOOVDC CER 


28480 


0160-2055 


CAPACITOR-FXD .OIUF +B0--20X lOOVDC CE.R 


28480 


0160-2055 


CAPACITOR-FXD .OIUF +30-20X lOOVDC CER 


28488 


0160-2055 


CAPACITOR-FXD .OIUF +80-20X lOOVDC CER 


28480 


0160-2055 


CAPACITOR-FXD .OIUF +0O-2OX lOOVDC CER 


23480 


0160-2055 


CAPACITOR-FXD ,01UF +80-20X lOOVDC CER 


28400 


0160-2055 


CAPACITOR-FXD .OIUF +80-20X lOOVDC CER 


28400 


0160-2055 


CAPACITOR-FXD .OIUF +B0-20X lOOVDC CER 


28480 


0160-2055 


CAPACITOR-FXD 30PF +-5Z 300VDC MICA 


28480 


0160-2199 


CAPACITOR-FXD 47PF +-5Z 300VDC MICA 


28480 


0160-2307 


CAPACITOR-FXD .OIUF +80-20X lOOVDC CER 


28480 


0160-2055 


CAPACITOR-FXD .OIUF +0O-2OZ lOOVDC CER 


2848 0 


0160-2055 


CAPACITOR-FXD .OIUF +0O-2OZ lOOVDC CER 


28480 


0160-2055 


CAPACITOR-FXD .OIUF fO0-20X lOOVDC CER 


28480 


0160-2055 


CAPACITOR-FXD 2,2UF+-1CX 20VDC. TA 


56289 


150D225X9Q20A2 


CAPACITOR-FXD ,01UF +I3D-2DX lOOVDC CER 


20480 


01 60-2055 


CAPACITDR-FXD 200PF +-5X 300VDC MICA 


72136 


DM15F201J0300UV1CR 


CAPACITOR-FXD lOOPF +-5X 3D0VDC MICA 


28490 


3160-2204 


CAPACITOR-FXD 20PF +-5Z 5O0VDC CER 0+-30 


28480 


0160-2264 


CAPACITOR- V TRMR-CER 5.5-l(JPF 35DV 


52763 


304324 5.5/18PF NPO 


CAPACITOR-FXD .OIUF +80-20X ItlOVDC CER 


20480 


0160-2055 


CAPACITOR-FXD .OlUF +80-20X lOOVDC CER 


20480 


0160-2055 


CAPACITOR-FXD .CIUF +80-20X lOOVDC CER 


28480 


0160-2055 


CAPACITOR-FXD .OIUF +80 -20X lOOVDC CER 


284B0 


0160-2055 


CAPACITOR-FXD .QllJF +S0-20X lOOVDC CER 


23480 


0160-2055 


CAPACITOR-FXD .OIUF t80-20X lOOVDC CE.R 


20480 


0160-2055 


CAPACITOR-FXD .OIUF +80-20X lOOVDC CER 


284B0 


0160-2055 


DTODE-EWITCIIING 30V SOMA 2NS DO-35 


28480 


1901-0040 


DIODE-SUITCHING 30V SOMA 2NS DO-35 


20400 


1901-0040 


DIODE-PIN llOV 


28480 


1901-1 070 


DIDDE-PIN llOV 


2848 0 


1901 -1070 


DIODE-PIN llOV 


28480 


1901-1 070 


DIODE-PIN llOV 


28400 


1901-1070 


DIODE-SUITCHING 30V SOMA 2NS DO-35 


28480 


1931-0040 


CORE-SHIELDING BEAD 


28480 


9170-0029 


CORE-SHIELDING BEAD 


20480 


9170-0029 


CORE-SHIELDING BEAD 


2B4QQ 


9170-0029 


CORE-SHIELDING BEAD 


28480 


9170-0029 


CORE-SHIELDING BEAD 


28480 


9170-0029 


CORE-SHIELDING BF.AD 


20480 


9170-0029 


CORE-SHIELDING BF.AD 


28480 


9170-0029 


CORE-SHIELDING BEAD 


28480 


9170-0029 


CORE-SHIELDING BEAD 


28480 


9170-0029 


CORE-SHIELDING BEAD 


28480 


9170-0029 


CORE-SHIELDING BEAD 


28480 


9170-0029 


INDUCTOR RF-CH-MLD 4 . 7UH tOX 


2B480 


9140-0112 


INDUCTOR RF-CH-MLD 22UH lOX .166DX.385UG 


20400 


9140-0179 


INDUCTOR RF-CH-MLD 4.7UH tOX 


28480 


9140-0112 


INDUCTOR RF-CH-MLD 4.7UH IBX .105DX.26LG 


20480 


914C-0144 


INDUCTOR RF-CH-MLD 22UH 1 OX . 1 66DX . 305L.G 


20480 


9140-0179 


INDUCTOR RF-CH-MLD 22UH lOX .166DX.385LG 


28480 


9140-0179 


INDUCTOR RF-CH-MLD 22UH lOX .166DX.385LG 


28480 


9140-0179 


INDUCTOR RF-CH-MLD 2?UH 1 OX .I66DX.385LG 


20480 


9140-0179 


INDUCTOR RF-CH-MLD 1 . 8UH lOX 


28480 


9140-0121 


INDUCTOR RF-CH-MLD lUH IQX ,166DX.385LG 


28480 


9140-0096 
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See introduction to this section for ordering information 
*Indicates factory selected value 














Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A24L11» 


91 no-iti5 


8 


1 


INDUCTOR RF-C((-HLD 1.2l)H lOZ 


2848 0 


9100-1615 




9140-0179 


1 




INDUCTOR RF-CH-m.D 22UH 107. .166DX.385LG 


20480 


9140-0179 


A24Q1 


1853-0015 


7 


1 


TRANSISTOR PNP SI PD=200t1W FT=500hll7 


2B4B0 


1(053-0 015 


AP.4Q2 


1854-0345 


a 




TRANSISTOR NPN 2N5179 SI TO -72 PD-?(10MU 


04713 


2N5179 


A24Q3 


1853-0281 


9 




TRANSISTOR PNP 2N2907A SI TO-18 PD=400MW 


04713 


2N2907A 


A24g4 


1854-0345 


B 




TRANSISTOR NPN 2N5179 SI TO -72 PD=20 0MU 


04713 


2N5179 


A24Q5 


1853-0281 


9 




TRANSISTOR PNP 2N29B7A SI TO-18 PD^400hW 


04713 


2N2907A 


A2.4Q6 


1054-0345 


8 




TRANSISTOR NPN 2N5179 SI TO-72 PD=2n(lMU 


04713 


2N5179 


A24Q7 


1854-0019 


3 




TRANSISTOR NPN SI TO-18 PD=360PiU 


2848 0 


1B54-O019 


A24QB 


1853-02B1 


9 




TRANSISTOR PNP 2N2907A SI TO-18 PD=400MU 


04713 


2N2907A 


A24Q9 


1853-0281 


9 




TRANSISTOR PNP 2N2907A SI TO-18 PD=400hU 


04713 


2N2907A 


A24Q10 


1854-0019 


3 




TRANSISTOR NPN SI TO-18 PD=360MU 


20400 


1054-0019 


A24Q11 


1854-0345 


8 




TRANSISTOR NPN 2N5179 SI TO-72 PD=280hW 


0 4713 


2N5179 


A24gi2 


1954-0019 


3 




TRANSISTOR NPN SI TO-18 PD-360NU 


20400 


1834-0019 


A24Q13 


1854-0019 


3 




TRANSISTOR NPN 31 TO-18 PD=360HU 


28400 


1054-0019 


A^24qt4 


1954-0019 


3 




TRANSISTOR NPN SI TO-18 P1>-=360MU 


28400 


1854-0019 


A24Q1S 


1854-0019 


3 




TRANSISTOR NPN SI TO-IB PD=360MU 


20400 


1054-0019 


AK4R1 


2100-3054 


6 


2 


RESISTOR-TRMR 50K lOX C SIDE-ADJ 17-TRN 


02111 


43P503 


A24R2 


2100-3061 


5 


2 


RESISTOR-TRMR 500K 10% C STDE-ADJ 17-TRN 


02111 


43P504 


A24R3 


2100-3054 


6 




RESISTOR-TRMR 50K 10% C SIDE-ADJ 17-TRN 


02111 


43P503 


A24R4 


2100-3061 


5 




RESISTOR-TRMR 500K 10% C SIDE-ADJ 17-TRN 


02111 


43P504 


A24R5 


2100-3103 


6 


1 


RESISTOR-TRMR lOK 10% C SIDE-ADJ 17-TRN 


02.111 


43IMn3 


A24R6 

A24R7 


2100-3056 


8 


1 


RESISTOR-TRMR 5K 1 0% C SIDE-ADJ 17-TRN 

NOT agsigni^:d 


02111 


43P502 


A24RB 


0757-0288 


1 


3 


RESISTOR 9,n9K 1% ,125W F TC=0+-100 


19701 


MF4C1/B-T0-9091-F 


A24R9 

A24R10 


069B-3260 


I 




RESISTOR 464K 1% .125U F TO0+-100 
NOT ASSIGNED 


20 480 


0698-3260 


AJMRll 


0757-0279 


i 




RESISTOR 3.16K 1% ,125(J F TC=0 + -lfl0 


245 46 


C4 -1/8-T0 -3161-F 


A24R12 


0698-3444 


1 




RESISTOR 316 1% ,125U F TC=0-t-inO 


24546 


C4-l/8-T0-3l6R-F 


A24R13 


0757-0288 


1 




RESISTOR 9.09K 1% .125W F TC=0+-in0 


19701 


Mr4Cl/B“T0-9091-F 


A24R14 

A24R1S 


0698-3433 


8 




RESISTOR 28.7 1% .1?'5W F TC=0+- ino 
NOT ASSIGNED 


03688 


PME55 -l/8-Tn-2BR7-F 


A24R16 


0757-0401 


0 


8 


RESISTOR 100 1% .125W F TC=Of-100 


24546 


C4-1/8-T0-101-F 


A24R17 

A24R1B 


0757-0290 


5 


5 


RESISTOR 6.19K 1% ,125(J F TC=0 + -10(1 
NOT ASSIGNED 


19701 


MF4r.l/8-T0-6191-F 


A24Rt9 


0757-0290 


5 




RESISTOR 6.19K 1% .125W F TC=0+-100 


19701 


MF4ni/a-T0-6191-F 


A24R20 


0757-0290 


5 




RESISTOR 6.19K 1% ,125U F fC=0«-10n 


19701 


hF4Cl/B-T0-6191-F 


A24R21 

A24R22 


069B-3162 


Q 


1 


RESISTOR 46, 4K 1% .125U F TC=0*-10C 
NOT ASSIGNED 


24546 


C4-1/0-TO-4642-F 


A;>4R23 


0698-3444 


1 




RESISTOR 316 1% .125U F TC=0+-100 


24546 


C4-1/8-T0-316R-F 


A24R24 


0757-0395 


1 


3 


RESISTOR 56.2 1% .125U F TC=»+-100 


24546 


C4-l/e-T0-56R2.F 


A24R25 


0757-028(1 


3 


8 


RESISTOR IK 1% ,125U F TC=0+-100 


24546 


C4 l/a-Tfl-lOOl-F 


A24R26 


0757-0417 


8 


2 


RESISTOR 562 1% .12SU F TC=0+-100 


245 46 


C4-l/8-T0-562R-F 


A24R27 


0757-0422 


5 


1 


RESISTOR 909 1% ,125U F TC=0+-100 


24546 


C4-1/8-T0-909R-F 


A24R28 


0757-0290 


5 




RESISTOR 6.19K 1% .125U F TC=0^-100 


19701 


MF4C1/8-T0-6191-F 


A24R29 


0698-3444 


1 




RESISTOR 316 1% .125U F TO0+-100 


24546 


C4-1/8-T0 -316R-F 


A24R30 


0757-0395 


1 




RESISTOR 56.2 1% . 125U F TC=0+10n 


24546 


C4-1/8-T0-56R2-F 


A24R31 


0757-0280 


3 




RESISTOR IK 1% .125M F TC=0+-lfl0 


24546 


C4-1/B-TO-1001-F 


A24R32 


0698-3441 


8 


1 


RESISTOR 215 1% .125U F TC=0«-100 


24546 


C4-t/B-T0-215R-F 


A24R33 


0757-0280 


3 




RESISTOR IK 1% ,12.510 F TC=n+-100 


24546 


r.4-l/8-T0-lfl01-F 


A24R34 


0757-0290 


5 




RESISTOR 6.19K 1% .125W F 10=0* 100 


19701 


hF4Cl/8-T0-6191-F 


A24R35 


0698-3444 


1 




RESISTOR 316 1% . 125U F TC-fl+-100 


24546 


C4-1/9-T0-316R-F 


A24R36 


0757-0395 


1 




RESISTOR 56.2 1% .125U F IC=D-t -100 


24546 


C4-1/8-T0-56R2-F 


AH4R37 


0757-0280 


3 




RESISTOR IK 1% ,125U F Tn==0+-10(l 


24546 


C4-l/8-Tn-in01~F 


A24R38 


0757-0417 


8 




RESISTOR 562 1% . 1 25W F n:= 0 (■ -1 i) 0 


24546 


C4-1/B-T0-562R-F 


A24R39 


0757-0280 


3 




RESISTOR IK 17. ,125U F T('-0 1 -1 0 (', 


245 46 


C4-l/8-T0 -KIOl-F 


A24R40 


0698-3440 


7 


1 


R.SSISTOR 196 1% .ITSW F TC-!!«-l()0 


24546 


C4- 1/8-T0-196R F 


AH4R41 


0698-3260 


9 




RESISTOR 464K 1% ,125U F TC-O-t-lOO 


28480 


0698-3260 


A24R42 


0698-3260 


9 




RFSISTOR 46'IK 17. ,125U F TC-Ot-inO 


;.'O4R0 


0698-3260 


A;?4R43 


0757-0280 


3 




RESISTOR IK 17. .125U F TC-=C•^-10C 


245 46 


C4 1/8-TfllOOl -F 


A24R44 


0757-0438 


3 


3 


RESISTUR 5. UK 1% .125U F TC=0+1.')0 


2 45 46 


C4 178-T0-5111-F 


AE!4R45 


0757-0401 






RESISTOR 100 1% .125U F T(;;.= 0 i--l 00 


24546 


C4-l/8-Tn-l(ll-F 


A24R4<> 


0757-0317 


7 


1 


RESISTOR 1.33K 1% ,125U F TC=i)* -10i) 


2 4546 


C4 -l/B-TO-lSSl-F 


A24R47 


0757-0416 


7 




RESISTOR 511 1% .125U F TC=fl+-100 


24546 


C4- 1/8-TO --511R-F 


A24R4B 


0757-0416 


7 




RESISTOR 511 1% ,125W F 1C=M)+ li)0 


24546 


C4- 1/B-T0-511R F 


A24R49 


0757-0416 


7 




RESISTOR 511 1% .125U F TC”0+-1flC 


24546 


G4-1/8-T0-511P-F 


A24R50 


0757-0416 


7 




RESISTOR Sn 1% .125W F tC=0+-ia0 


245 46 


C4-1/8-T0-5UR-F 


AE.’4R51 


0757-0279 


0 




RESISTOR 3.16K 1% .125W F TC=Q+-100 


24546 


C4-1/8-T0 -3161-F 


A24R52 


0757 -0401 


0 




RESISTOR 100 1% .125U F TC-Ot-lOO 


24546 


C4 l/S-TO-lOl-F 


A24R53 


0757-0401 


0 




RESISTOR 100 1% ,125W F TC=0+-lflC 


245 46 


C4-1/8-T0-l(ll-F 


A24R54 


0757-0279 


0 




RESISTOR 3.16K 1% .125U F TC=!>+-10 0 


2 4546 


C4 1/8-T0-3161-F 


A24R53* 


0757-0416 


E 


5 


RESISTOR 511 1% .125(4 F TO0+-100 


24546 


C4 1/8-T0-511P-F 


A24R56 


0757-0401 


m 




RESISTOR 100 1% .125U F TC=0t-inD 


24546 


C4-1/B-T0-1 01 -F 


A24R57 


0757-0430 


R 




RESIST(.1R 5.1 IK 1% .125U F TC=0+- 10 0 


24546 


C4-1/8-T0-5111F 


A24R5B 


0757-0208 


H 




RESISTOR 9.09K 1% .125U F TC-Ot-lOO 


1 97 0 1 


MF4C1/8-T0-9091-F 


A24R59 


(1757-0280 


K| 




RESISTOR IK 1% .125(4 F TC=0+-100 




C4-1/8-TO-1O01-F 


A24R60 


0757-0401 


0 




RESISTOR 100 1% .125(4 F TC=0+-100 


1 24546 


C4-1/8-T0-101-F 



See introduction to this section for ordering information 
*Indicates factory selected value 
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Table 6-3. Replaceable Parts 



Reference 

Designation 



HP Part 
Number 



c 

D 



Qty 



Description 



Mfr 

Code 



Mfr Part Number 



A24R61 


0757 0280 


H 


A24R62 


0698-3433 


a 


A24R63 


0757-0401 


D 


A24R64 


0757-0401 


El 


A24R65 


0757-0438 


m 


A24S1 


31 111-0684 


I 


A24TP1 


1251-0600 


0 


A2.4TP2 


1251-0600 


0 


A24TP3 


1251-0600 


0 


A24TP4 


1251-0600 


0 


A247P5 


1251-0600 


0 


a;;i4tp(> 


1251-0608 


0 


A24Y1 


.141 n-0671 


2 




08565-00066 


2 



1 



6 



1 



1 



REST!', TPS IK IX .1£5U F 7C=0+-"100 
RESISTOR 28,7 IX , 125U F TC=0+--tO0 

RESISTOR inn IX .i2sw F Tr,=n+-inn 

RESISTOR 100 IX . 125U F TC=(t+-inO 
RESISTOR S,HK IX .12SW F TC=n+-100 

SUITCtt-SI DPDT MINTR lA 125UAC PC 

CONNECTOR -SGI. CONT PIN 1 . 1 Jf- MM--BEC-SX 5Q 
CONNECTOR-SOL, CONT PIN 1 , 1 4--MM-PSC- S2 SQ 
CONNF.CTDR-SCl. CONT PIN 1 . 1 4-hM- BEC-SZ SO 
CONNECTOR- SOL CONT PIN 1 . 1 4-Mrt-BSC-SZ. SQ 
CONNECTOR -SOL CONT PIN 1 . 1 4- MH-B5C-SZ SQ 

CONNECTOR-SOL CONT PIN 1 , 1 4- MM-BSC-SZ SQ 

CRYSTAL- QUARTZ 18.400 MHZ 

A24 MISCELLANEOUS PARTS 

COVER-STEP GAIN OSCILLATOR 



24546 

03888 

24546 

24546 

24546 


C4-l/B-T0-10ai-F 
PME55-1/B-T0-2BR7-F 
C4-1/B-T0-1S1-F 
C4 l/8-TO-lOl-F 
C4-1/8-T0-511 1-F 


28480 


3101-0684 


28480 
28 480 
28480 
28480 
2B4B0 


1251-0600 
1251 -0600 
1251-0600 
1251-0600 
1251-0600 


28480 


1251-0600 


2B4B0 


041 0-0671 


28480 


08565-00066 



'I 

I’ 
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See introduction to this section for ordering information 
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Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


AR4 




9 


1 


STEP GAIN AhPl...inpR ARGEMCI ..Y 
(OPTION 002) 


2848# 


(18565-60166 


A24C1 


0160-2055 


9 


19 


CAPACITnR-FXI) .OIUF +80-2DX IDOVDC CER 


2(#48# 


#160-2055 


AZ!4C2 


0160-2055 


9 




CAPACIT8R-FXD .fllUF +80-2(',7„ lOdVDC CFR 


2 Cl 4 80 


0160-2055 


A24C3 


0160-2055 


9 




CAPACITOR-FXO .Oll.IF +80-20X lOOVCC CFR 


28480 


#160-2(155 


A24C4 


0160-2055 


9 




CAPACITOR-FXI) .(lllIF +80-207 lOflUPC CFR 


20480 


0160-2055 


A24C5 


0160-2055 


9 




CAPACITOR-FXD .0U)F tBO-207 lOOVDC C.ER 


28480 


.1160-2055 


a;;:4C6 


0160'2055 


9 




CAPACITOR-FXD ,(!1UF +00-207 IflOUDC CFR 


2848(1 


0160 -2055 


A24C7 


0160-2055 


9 




CAPACITnR-FXD .OIUF +80-207 lODVCC TER 


28480 


.31 (>0-2055 


a;;!4C8 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-207 lOOUDC CFR 


28480 


0160 2055 


A24C9 


0160-2055 


9 




CAPACITOR-FXD .OUlF -iBD-207 lOOVDC CE R 


2848 0 


3160-2055 


A24C10 


0160-2055 


9 




CAPACITOR-FXD .OUlF +80-207 lOflVDC CFR 


23480 


0160-2055 


A24C11 


0160-2055 


9 




CAPAC1T8R-FXD .OIUF 1811-207 lOOVCC C.ER 


;-,84Bn 


3160-2055 


Aa4C12 


0180-0291 


3 


1 


CAPACITOR-FXD lUF+-in7 35VDC TA 


56289 


150D1 05X90 35A2 


A24C13 


0160-2055 


9 




CAPACITOR-FXD .OltlF *80-207 lOOVCC CER 


28480 


0160-2355 


AJi4Cl4 


0160-2055 


9 




CAPACITOR-FXD .OUlF +80-207 lOOWDC CFR 


28480 


0160 2055 


A24C15 


0160-2055 


9 




CAPACITOR-FXD .OUlF *80-207 IflOVCC CFR 


2848# 


0160-2055 


A;.'!4C16 


0160-3457 


7 


3 


CAPACITOR -FXD 20COPF +-107 250VDC CiiR 


2848(1 


0160-3457 


A24C17 


0160-2055 


9 




CAPACITOR-FXD .OIUF *-80 -207 lOOVDC C.ER 


28480 


0160-2055 


A34C18 


0160-2055 


9 




CAPACITOR-FXD .OUlF +80-207 IDOUDC CF.P 


2848(1 


0160-2055 


A24C19 


0160-3457 


7 




CAPACITOR-FXD 2#OOPF +-107 250VDC CER 


28480 


0160-3457 


A34C20 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-207 lOCUDC CFR 


20 480 


(1160-2055 


A24C21 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-207 lOOVDC CFR 


2848 0 


0160-2055 


A24C22 


0160-3457 


7 




CAPACITOR-FXD 2000PF +-107 250VDC CER 


28480 


(1160-3457 


A24C23 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80--207 lOOVDC CER 


28480 


3160-2355 


A34C24 


0160-2199 


2 


1 


CAPACITOR-FXD 30PF +-5% 3Q(1VDC MICA 


20480 


0160-2199 


A24C25* 


0160-2307 


4 


1 


CAPACITOR-FXD 47PF i 57 300VCC MICA 


2:8480 


0160-2307 


A34CR 1 


1901-0050 


3 


2 


DIODE-SWITCHING 80V 200MA 2N8 DO-35 


28480 


1901-0050 


A24CR2 


1901-0050 


3 




DIODE-SWITCHING 80U 200MA 2NS DO-35 


28 480 


1901-0050 


A24CR3 


1901-1070 


9 


4 


DIODF.-PIN llOV 


?048(1 


1901-1070 


A24CR4 


1901-1070 


9 




DIODE-PIN 11 (IV 


28480 


1931 -1070 


A34CR5 


1901-1070 


9 




DIODE-PIN llOV 


2048 0 


19r.l -1070 


A24CR6 


1901-1 070 


9 




DIODE-PIN linv 


28480 


1901-1 070 


A24E1 


9170-0029 


3 


3 


CORE.-SHIEI..DING BFAD 


28480 


9170-0029 


A24E2 


9170-0029 


3 




CDRF: SHIELDING READ 


2EI4O0 


9170-0029 


A:24E3 


9170-0029 


3 




CORE-SHIELDING DEAD 


28480 


9170-002.9 


A24L1 


9140-0179 


1 


8 


INDUCTOR RF-CH-MLD 22UH 107 .166DX.305EG 


28480 


9140-0179 


A24L2 


9140-0179 


1 




INDUCTOR RF-CH-MI. D 22UH 1(17 .166DX.385LG 


20400 


9140 -0179 


A24L3 


9140-0179 


1 




INDUCTOR RF-CH-MI..D 221111 1 07 . 1 66DX , 385L.G 


28400 


9140-0179 


AH4L4 


9140-0179 


1 




INDUCTOR RF-CH-MI..D 221.IH 107 .166DX.335LG 


23480 


9140-0179 


A24L5 


9140-0179 


1 




INDUCTOR RF-CH-MU) 22UH 107 .166DX.385LG 


28480 


9140-0179 


A34L6 


9140-0179 


1 




INDUCTOR RF -CH -ML.D 22UH 107 . 1 66DX . 38?jLG 


2.8480 


9140-0179 


A24L7 


9140-0179 


1 




INTAJCTOR RF- CH-m,.D 22UH 107 . 1 66DX . .I85L G 


28480 


9140-0179 


A34t8 


9140-0179 


1 




INDUCTOR RF -CH -MLD 22UH 107 . 166DX . 385t.G 


20 480 


9140-0179 


A24L9 


9100-2260 


1 


1 


INDUCTOR RF-CH-MLD 1 . FjUH 1 07 . 1 05DX . 26LG 


2848 0 


9100-2260 


A24L10 


9140-0158 


6 


1 


INDUCTOR RF-CH-MLD UIH 107 .105DX.26LG 


28480 


9140-0158 


A24Q1 


1853-0007 


7 


6 


1RANSISTOR PNP 2N3251 51 TO-18 PD=36ntlW 


J4713 


2N3251 


A24Q2 


1854-0345 


8 


3 


TRANBTSTOfi NPN 2N3179 SI TO-72 PD=20|)MU 


04713 


2N5179 


A24Q3 


1853-0007 


7 




TRANSISTOR PNP 2N3251 SI TO-18 PD=36imW 


04713 


2N32.51 


A24CI4 


1854-0345 


a 




TRANSISTOR NPN 2N5179 SI TO-72 PD=2.00MW 


04713 


2.N5179 


A24QS 


1853-0007 


7 




IRANSISTOR PNP 2N3251 SI TO-18 PD=360MW 


04713 


2N3251 


A24Q6 


1854-0345 


8 




TRANSISTOR NPN 2N5179 SI TO-72 PD-=2(10MW 


0 4713 


2N5179 


A24Q7 


1853-0007 


7 




TRANSISTOR PNP 2N3251 SI TO- 18 PD=360MW 


04713 


2N3251 


A24Q8 


1853-0007 


7 




TRANSISTOR PNP 2N3251 SI TO-18 PD=3.60MW 


04713 


2N.T2S1 


A24Q9 


1853-0007 


7 




1RANSTSTOR PNP 2N3251 SI TD-IB PD=360hW 


04713 


2N3251 


A24R1 


2100-3054 


6 


? 


RESISTOR -TRMR 50K 107 C STDE-ADJ 17-TRN 


02.111 


43P503 


A24R2 


2100-3103 


6 


2 


RESISTOR-TRMR 1#K 107 C SIDE-ADJ 17-lRN 


(121 1 1 


43P1 33 


A24R3 


2100-3054 


6 




RESISTOR-TRMR 50R 107 C SIDE-ADJ 17-TRN 


C21 11 


43P503 


A24R4 


2100-3061 


5 


1 


RESISTOR-IRMR 50 OK 107 C SIDE-ADJ 17 -1RN 


02111 


43P534 


A24R5 


2100-3103 


6 




RF.SISTOR-TRMR lOK 107 C SIDE-ADJ 17-TRN 


0 2111 


43P103 


A24R6 

A24R7 


2100-3056 


8 


1 


RESIGTOR-TRMR 5K 107 C SIDE-ADJ 17-TRN 
NOT ASGIGNFD 


02111 


43P502 


A24R8 


0757-0208 


1 


2 


RESISTOR 9.09K 17 ,125W F TC=0+-100 


19701 


MF4C1/8-TO-9091-F 


A24R9 


0698-3457 


6 


1 


RESISTOR 316K 17 .125U F TC=0+-100 


20480 


0693-3457 


A24R10 


0757-0346 


2 


4 


RESISTOR 10 17 .125W F TC=0*- 103 


24546 


C4-1/8-T0-10R0-F 


A24R11 


0757-0279 


0 


5 


RESISTOR 3.16K 17 .125W F TC=0+-100 


24546 


C4-1X8-T0-3161 -F 


A24R12 


0698-3444 


1 


4 


RESISTOR 316 17 .1250 F 10=0+1## 


24546 


C4 ■1/8-T0-316R-F 


AH4R13 


0757-0288 


1 




RESISTOR 9.09K 17 .1250 F TC=0+-100 


19701 


MF4C1/9-T0- 9091-F 


A24R 1 4 


#757-0395 


1 


4 


RESISTOR 56.2 17 . 1 25U F TC=0*-t#3 


24546 


C4-1/8-T0-56R? F 


A24R15 


0757-0346 






RESISTOR 10 17 .1250 F TG=0+-100 


24546 


C4-1/8 -T0-lflR(l-F 



See introduction to this section for orderintj information 
*lhdicates factory selected value 
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Table 6-3. Replaceable Parts 



Reference 

Designation 



HP Part 
Number 




Description 



0757-034i, E 
0757-0290 5 
(l757"-034«i 2 
0757-0290 5 
0757-0279 0 

069B-31fe2 0 
0757-0279 0 
0690-3444 1 
0757-0395 1 
0757-02B0 3 

0757-0417 8 
0757-0280 3 
0757-0279 0 
0698-3444 1 
0757-0395 I 

0757 0280 3 
0757-0420 3 
0757-0280 3 
0757-0279 0 
0698-3444 1 

0757-0395 1 
0757-0280 3 
0757-0417 a 
0757 0280 3 
0698-3440 7 

0678-3162 0 
0698-3162 0 



1251-0600 

1251-0600 

1251-0600 

1251-0600 

1251-0600 



08565-00046 8 




RESISTOR 10 IX .125U F TC=0+-100 
RESISTOR 6.19K IX .125U F TC=0+-100 
RESISTOR 10 IX ,125U F TC=0*-100 
RESISTOR 6.1VK IX .125U F TC=0+-1DO 
RESISTOR 3.16K IX ,125« F TC=0+-100 

RESISTOR 46. 4K IX ,125U F rr=0(-t00 
RESISTOR 3.16K 1% .125U F TC=0+-100 
REBISTCyR 316 IX ,125U F Tr,=0+-100 
RESISTOR 56.2 IX .125U F Tr=04— IOC 
RESISTOR IK IX .125U F TC=0+-100 

RESISTOR 562 IX .125W F TC=0+-ino 
RFSTSTDR IK IX .125W F TS-Oi-lOO 
RESISTOR 3.16K IX .125U F TC=0+-100 
RF.BI.BTOR 316 IX .125W F TC=D«-10.') 
RESISTOR 5-6.2 1% .125U F TC=0+-100 

RESISTOR IK IX ,125U F TC=04-100 
RESISTOR 750 IX ,1?5U F TC=0+-100 
RESISTOR IK IX .125U F TC=0^-^00 
RESTSTOR 3.16K IX .125U F TC=0+-10fl 
RESISTOR 316 IX .125U F TS^O-i-lOO 

RESISTOR 56,2 IX ,1?5U F TC=Q+-100 
RESISTOR IK IX ,125U F TC=0+-100 
RESISTOR 562 IX .125W F TC=a+-100 
RESISTOR IK IX .125W F TC=0*-100 
RESISTOR 196 IX .125W F TC=^0+-10B 

RESISTOR 46, 4K IX .lliSU F TC=0+-100 
RESISTOR 46. 4K IX .125U F TC=0+-10n 

SWITCH-EL DPDT MINTR .58 125VAC/CC PC 

CONNECTOR -SGI. CONT PIN 1 . 14 -HH-BSC-SZ SO 
CONNECTOR-SGL CONT PIN 1 . 1 4 HM--B5C-SZ SQ 
CONNECTOR-SGL CONT PIN 1 . 14-MM-BSC-SZ St? 
CONNFCTOR-SGL CONT PIN 1 . 1 4- hH-BSC-BZ SQ 
CONNECTOR-SGL. CONT PIN 1 . 14-Mrt-BSC-SZ. SQ 

CONNECTOR-SGL CONT PIN 1 , 1 4- HM-BSC-SZ SQ 

A24 HISCElLANEOUS PARTS 

COVER-STEP GAIN 




See introduction to this section for ordering information 
*Indicates factory selected value 










Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


OoJ 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A25 


0R!^6^>'-6 D 1 */’S 


1 


1 


UP-r,CU)4 CONVtRlCR AS5ti4BL.i’ 


20100 


08565-60195 




1)0565-201 05 


i 


1 


BY PA53,U)’ -IMIWM rONVi'RTi:)? (llPilOM 0.02) 


2 O') Oil 


(18565-301 05 


A2SC1 


nif.0 - 2055 


9 


;'6 


CAPACITOR-FXl) .!)1))F HID •20/' 100900 t.r.R 


20100 


0160 -3055 


A25C2 


0160-4004 


8 




CAPACirOR -rXD .1UF -« -20X 509DC CCP 


20480 


0160-4004 




0160-2055 


9 




CAPAiriTOR-FXI) ,nU)F t0o 20X lOOVEC U'R 


2 0480 


0160-31)55 


a:;>5C4 


0160-2055 


9 




CAPAC ITOR -FXP .OIUF tOO 207. 1009PC f.FR 


20 480 


0160 -2055 


A25Cr. 


0160-2055 


9 




CAPfiCl.TC)R-FXt> .nUlF iF)0-207 100900 CFR 


28-180 


0160-3055 


A25C6 


0160-2209 


5 


1 


CAPACITnR-FXr/ 360PF +-5Z 300900 tttCA 


.211480 


0160-3309 


A25C7 


0160 2222 


3 


1 


0APA07iOR-FXD 1500PF « - 57 300900 HT0A 


20180 


ni 


A2SC8 


0160-2055 


9 




CAPACITOR- FXC .OlOF -tflO- POZ 1009DC CFR 


2.0180 


0160-3055 


A2Sn9 


D160-2I)55 


9 




0APACITOR-FXI) .OIUF <00-2:)% 10091)0 CFR 


20180 


01 60-2055 


A,'>5C10 


0160-2055 


9 




CAPACITOR-rXI) .niOF +0(!~2('.% 1009DC CFR 


20480 


0160-3055 


A.?5m 1 


0160-2055 


9 




CAPACI70R-FXD .OIUF +00 20% 1.1091)0 CFR 


2048 0 


0160-2055 


a:::5Ci2 


0140-0192 


9 


1 


CAPACITOR-FXD 6R2F -<-57 3U09BC MICA 


•7. ■'A 36 


DM15r68flJ03n0l.)VlCH 


A2SC 1 3 


0160-2055 


9 




CAPAniTOR FXI) .niliF -i80 -2l)% 1 0091)0 F t R 


2.0100 


0160 2055 


A:;:eiCt4 


0161) -4004 


8 




CAPACITOR-FXI) . lUF +•• 20% tlOVPC CCR 


20180 


0161) 4004 


A2Sn 1 5 








MIT Ar.niGNF!) 






A?.5CJ6 


0160-2055 


9 




CAPACITOR -FXD .OIUF +80' 20% lOCVDC CFR 


28180 


0160 3055 


Ar;5C17 


01 60“ 3094 


0 




CAPftCITOR-FXD .lUF +00 -20% 1.109DC CFR 


2018 0 


0160-3094 


A25C1B 


0160-3094 


8 




CAPACTTOP-FXD . UIF +80 -20% 10090C CE.« 


2;:',48i) 


0160 -3094 


A?5C;i9 


1)160-2200 


4 


1 


CAPACITOR-FXD 330PF + -5% .50091)0 hlFA 


2.8-18 0 


ov.n-ci-inii 


A?!5C20 


0160-2055 


9 




CAPACITOR-FXD .OIUF +00-20% 1009DC CFR 


20480 


0160 2055 


AJ!5C21 


0160-2055 


9 




CAPACITOP-rXD .OIUF +80-20% 1009DC CFR 


2G180 


01 60 -3055 




0160-2055 


9 




CAPACTTOR-FXD .OIUF +80-20% 1009DC CFR 


201480 


0160 -3055 


A25C23 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CFR 


20 400 


0160-3055 


A25C24 


0121-0453 




1 


CAPACITOR-9 TRMtJ-AIR 1.3-5.4PF 1759 


74970 


107- 0303-13.5 


A25C25 


0160-2055 


9 




CAPACITOR-FXD .OIUF <00 20% 1009DC Ct R 


2840 0 


0160-3055 


AS5C26 


0 160 -2055 


9 




CAPACITOR- FXD .OIUF +00-20% lOOVDC CFR 


2048O 


0160 -3055 


A2f.C27 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% 1009DC CER 


2848 0 


01 60-3055 


A23C28 


0160-2055 


9 




CAPACITOR-FXD .CUIF +80-20% 10O9DC CI’R 


20 400 


0161! -3055 


A25C29 


0160-2055 


9 




CAPACITOR -FXD .OIUF +80-20% 1009DC I.CR 


20430 


0160-3055 


A2SC30 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CFR 


20480 


0160 -3055 


A25C31 


0160-4004 


0 




CAPACITOR-FXD . lUF +-20% 509DC CFR 


28480 


0160-4004 


Ar!5C32 


0160 ■••2055 


9 




CAPACITOR-FXD .OIUF +80-20% 1009DC CFR 


20180 


0160 -3055 


A25C33 


0160-2055 


9 




CAPACITOR-FXI) .OIUF +80-20% 1OO9D0 CER 


2 0480 


0160-3055 


a:;:5C34 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% in09DC CFR 


2010 0 


0160 -3055 


A25C35 


0160-2055 


9 




CAPACITOR-FXD .OIUF <80-20% 1009CC CFR 


20400 


0160-3055 


A25C36 








NOT ASSICNED 






A25C37 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-2.0% 10D9DC C-ER 


20480 


0160-31155 


A25C38 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC OR 


28100 


0160-3055 


A25CR1 


1901-0639 


4 


z\ 


DIODE- PIN 


2 8480 


5 0 02-3 00(1 


A25CR2 


1901-0639 


4 




DIODE -PIN 


38400 


5O0,i’-3ll0C 


A25CR3 


1901-0050 


3 


9 


DTUDF^ 8UITC.UTKC 0,19 200NA FNS CO 35 


20180 


1901-0 05!) 


A;.?5CR4 


1901-0050 


3 




DIODF -GUITCHINC. 90V 200HA 2N8 DO-35 


20100 


191)1-1)051) 


A25CR3 


1901 - 0050 


3 




DIODE-GUITCI-ITNC 809 200MA 2NS DO-35 


2/0480 


1901-0050 


A:25CR6 


1901-0050 


3 




DIODC -SWITCHING 80V 2001-iA 2NF. DO-35 


20180 


1901-0050 


A25nR7 


1901-0050 


3 




DIODE. SWITCHING 009 200MA 2NB CO-35 


2 0480 


1901-0050 


AS5CR8 


1901-0050 


3 




DIODE -SWITCHING 80V 20 0hA 2NS DO -35 


20100 


1901-0050 


A25CR9 


1901-0050 


3 




DIODE- SWITCHING 809 200KA 2NS EO-35 


2040 3 


1901-0050 


AS5CR 1 0 


1901-0050 


3 




DIODE- SWITCHING 80V BOOMA 2NS DO-35 


30180 


1901-0051) 


A25r,R 1 1 


1901-0050 


3 




DIODE SWITCHING 80V 20DMA 2NS DO-35 


;:b4B3 


1901-0350 


AH5E1 


9170-0029 


3 


6 


CORE -GHIEI. DING BEAD 


38400 


9170-0(129 


A25E2 


9170-0029 


3 




CORE SHIELDING BEAD 


2,0460 


9170-0039 


a:;:5E3 


9170-0029 


3 




CORF -SHIELDING BEAD 


38480 


9170-003-? 


A25E4 


9170-0029 


3 




CORE SHIELDING BEAD 


2048 0 


9170-0039 




9170-0029 


3 




CORF- SHIELDING BEAD 


38480 


9170-110 39 


A25E6 


9170-0029 


3 




cope-siije:ldtng bead 


20480 


9170-0029 


A:;!5L1 


9140-0351 


1 


1 


INDUCTOR Rr-CH-MI.P 180NH 5% .166DX.385LG 


30480 


9140-0351 


A23L2 


91 00--1627 


p 


1 


INDUCTOR RF-CH- MI..D 39UH r,% . 1 66DX . 38500 


38400 


9100-1627 


A:.!5L3 


9100-2247 


4 


1 


INDUCTOR RE-CH-MLD lOONH 10% .105DX.26LG 


20180 


7100-3347 


A25L4 


9100-1619 


P 


1 


INCUCrriR RF CH-NLD 6 . 1.1UH 10% 


20180 


91 00-1619 


a;;*5L5 


9100-1617 


H 


1 


INDUCTOR RF-CH -MI. D 3.9U1I 10% 


20480 


91 00-1617 


A25L6 


9140-0111 


1 


1 


INDUCTOR RF-CH-KLD 3.3UH 10% 


2:048 0 


9140-0111 


A25L7 


91 00-1624 


9 


?. 


INDUCTOR RE-CH-MLD 3CUH 5% .166DX.385LG 


20400 


9100 -1624 


A23L.B 


9100-1 624 


9 




INDUCTOR RF CH-Mt.D 30UH 5% . 1 66DX . 305LG 


20480 


9100-1634 


a:;!5Qi 


1053-0015 


7 


1 


TRANSISTOR PNI’ SI PD=200MU FT=50 0MH7 


28480 


1053-0015 


A25Q2 


1054-0247 


9 


1 


IRANSTSTOR NPN SI TO-39 PD=1W FT-80i)MH2 


38480 


1654-0347 


A25Q3 


10S3--OOO7 


7 


4 


TRANSISTOR PNP 2N3251 SI TO -18 PD=36UMW 


0471 3 


3N3351 


AS5Q4 


1853-0007 


7 




TRANSISTOR PNP 2N32.51 SI TO-IR PD=360MW 


04713 


2N3351 


A2SQ5 


1854-0019 


3 




TRANSISTOR NPN SJ TO-18 PD-360HW 


2840(1 


1851-0019 



See introduction to this section for orderinf^ information 
* Indicates factory selected value 

6-77 





















Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


u a 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


Ap.5q^. 


1854-0019 


3 




TRANraSTOH NPN ST TO -18 PD=36(mU 


20480 


1854-0019 


A25(37 


1853-0007 


7 




TRANSISTOR PNP 2N3251 SI TO 18 PD=360MW 


04713 


2N3251 


A?,S(q8 


1854 -0345 


8 




TRANSISTOR NPN 2N5179 SI TO -72 P10=2(;0MN 


04713 


2N5179 


Aasij? 


1853-0007 


7 




TRANSISTOR PNP 2N3251 SI TO -18 PD=7.60MU 


04713 


2M3251 


A2SQ10 


1855-0081 


1 




TRANSISTOR J- FCT N-CIIAN l>-MODE SI 


2.0480 


ieSS-0091 


A2tiQl 1 


1833-0281 


9 




TRANSISTOR PNP 2N2907A ST TO '18 PD=^4n0MU 


04713 


2N2907A 


A25R1 


0757-0346 


-5 




RFSTSTOR 10 17. . 1 25U F TC=0i-infl 


24546 


C4-1/8-TO-10R0-F 


A25«2 


0 757 “0 279 


0 




RFSTSTOR 3.16K 1% .125U F TC=0 I 1 C 0 


24546 


C4-1/0-TO-3161-F 


A2?.R? 


Q75<7-0279 


0 




RFSTSTOR 7.16(< 1% , 1 25U F TC=0t -iai) 


24546 


C41/8-T0-3161-F 


A25R4 


0757-02.90 


5 




RF.SIOTOP 6,19i( IX .123U F TC=0 + -100 


19701 


MF/1C1/8-T0-6191-F 


A25R5 


0757-0279 


0 




RESISTOR 3.16K IX .123W F TC=0<-100 


24546 


C.4-l/e-T0~3161-F 


A2SK6 


0757-0200 


3 


6 


RESISTOR IK IX .125W F TC^=Oi-l(tO 


24546 


C4-1/8-T0- 1001 -F 


A2'5R7 


0757-0280 


3 




RESISTOR IK IX .12SU F T(:=0+-10(l 


24546 


C4-l/a-T0-1001~F 


A25R8 


0757-018(1 


o 


4 


RFSTSTOR 31.6 IX ,1?5M F TC=0+-10(’. 


20480 


0757-0180 


A25R9 


0757-0419 


0 


4 


RFSTSTOR 601 IX .1P5W F TO-0+-100 


24546 


C4-l/a-T0-631R-F 


A2&R1 B 


0757-0430 


3 


7 


REStSTOP 5.11K IX .125U E TC=fl^-lC0 


24546 


C4-1/9-T0-5111-F 


A25R1 1 


0757-0180 


p 




RESISTOR 31.6 IX .125U F Tr.=0+-l(lC 


20400 


0757-0100 


A25R12 


0757 0419 


0 




RfSTSTCiR 601 IX . 1 25U F TC='D*-100 


24546 


C4 -1/B-T0-681R-F 


A?5R13 


0757-0442 


9 


7 


RESISTOR KIK IX .125U F TC=0+-100 


24546 


C4-1/8-T0-1002-F 


A;.i5R 1 A 


0757-0405 


4 


2 


RESISTOR 162 IX ,125W F TC=0+-1(10 


24546 


C4-1/8-T0-162R-F 


A25R15 


0757 -0316 


2 




RESISTOR 10 IX .125U F rC-0+- ll)0 


24546 


C4-1/8-TO-10R3-F 


A:.:5816 


(U. 98-3457 


6 


1 


RESISTOR 316K IX . 125U F TC=0-t -100 


2(3480 


0690-3457 


a;.;5ri7 


0698-3444 


1 


2 


RESISTOR 316 IX .125U F T0n+--100 


24546 


C4-1/8-T0-316R-F 


A25R18 


0 698- 3260 


9 


1 


RESISTOR 464K IX .125U F TS=0-*-100 


28400 


0693-3260 


A?.SR19 


0698-3440 


7 




RESISTOR 196 IX .125U F TOfl-t-100 


24546 


C4-1/8-T0-196P-F 


A:'SR20 


21 on 3123 


0 


1 


RESISTDR-TRhR 5.00 lOX C SIDE- ADJ 17-TRN 


02111 


43P501 


a::5R21 


0757-0401 


D 




RESISTOR 100 IX .125U F TC=04-inn 


24546 


C4-1/8-TO-101 -F 


A25R22 


0757-0280 


3 




RESISTOR IK IX .125U E T(>-(l+-l(t0 


24546 


C4-1/8-T0 -1001-F 


A25R23* 


0698-3440 


7 


4 


RESISTOR 196 IX .125W f TC;=n+-l(10 


24546 


C4-1/9-T0 -196P-F 


A2f,R24 


0757-0279 


0 




RESISTOR 3.16K IX ,125W F TOO-t- 1(10 


24546 


C4-l/8-Tn-3161-F 


A25R25 


0757-0439 


4 


1 


RESISTITR 6.B1K IX .1?5W F Tr:=0+-100 


24546 


C4- 1/8-10-6811 -F 


A35R26 


0698-3440 


7 




RESISTOR 196 IX .125U F TO=(l+-inO 


24546 


C4- 1/8-T0-196R-F 


A2J.R27 


0757- 0420 


3 


1 


RtSICnOR 75.) IX .125W F TC=n+-100 


24546 


C4-1/8-T0-751-F 


A25R28 


0757-0346 


■p 




RESISTOR 1(1 IX .125N F TCI=0e-l(l(l 


24546 


C4 1/8-TO-lflPO-F 


A25R29 


0757-0405 


A 




resistor 162 17 ,125U F TC=04 100 


24546 


C4 l/n-Tn-16£R-F 


A25R30 


0757-0180 


2 




RESISTOR 31.6 17 .125U F TC=0i-l(lC 


28480 


0757-0180 


A2f.R:51 


0757 0419 


0 




RFSTSTOR 681 17 .125U E ir;=n4-100 


24546 


C4 -1/B-T0-681R-F 


A25R32 


0757-0442 


9 




RESISTOR lOK 17 ,125W F TO0+-in(l 


24546 


C4-1/8-T0-10O2 -F 


A2f^.R33 


0757 047-8 


3 




RFSTOrnR 5, UK 1% .125U F rc--^!) ♦ -1 0.0 


24546 


C4-l/e-Tn-511 1 -F 


A25R34 


0757-0419 


0 




RESISTOR 681 17 . 125U F TC--=0+-100 


24546 


C4- t/8-T0'681R-F 


A25R3S 


0757 ■ rioo 


2 




resistor .31,6 IX .K.'5M F TC-O* -lOO 


2.8400 


0757-0180 


A25R36 


0757-0280 


3 




RESISTOR IK IX .1258 F Tn=0 + -l(t() 


245 46 


C4 -1/B-TO-lflOl-F 


A2r^R37 


D6VB -7444 


1 




RESISTOR 316 17 ,1258 F TO-Ot-lO.O 


24546 


C4 l/8-Tn-316R -F 


A25R38 


0757-0280 


3 




RFSTSTOR IK 17 .12.58 F T C=(\+-l (1 (1 


24546 


C4 1/8-TO-inOl-F 


A25.R39 


0698' 8821 


0 


1 


RESISTOR 5.62 17 .125,8 E T8=:)l -100 


28 400 


0698-8821 


A:25R40 


0757--0442 


9 




RFSTSTOR 1(1K 17 .12.58 F TfX) + -l(in 


24546 


C4 1/B-T0-1002-F 


A2&R4) 


0757-0478 


3 




RESISTOR 5.11K 17 .1258 F TC=(H-in0 


24546 


C4 -l/8-Tn-5111-F 


A25R4? 


0757-0746 


2 




RESISTOR 1(1 17 .1258 F TC=t)-4-100 


24546 


C4-1/8-T0-10R0-F 


A2&R43 


0698-7440 


7 




RESISTOR 196 17 .1258 F TC=0« -103 


24546 


C4-1/8-T0-196R -F 


A25R44 


0698-3442 


9 


1 


RESISTOR 237 17 .1258 E T(;;=(l+-inO 


24546 


C4-1/B-T0--237R-F 


A?5R4f) 


n757-l)422 




1 


RE5I.S10R 909 17 ,1258 F TC^Ot-lOB 


24546 


C4-1/B-T0-909R- F 


a:;i:3R46 


0698-3433 


8 


1 


RESISTOR 28,7 17 .1258 F Tr;=n+~t00 


073.78 


PME55-1/8-T0-2BP7-F 


A23R47 


0757-0280 


3 




RESISTOR IK 17 .1258 F TC=0+-100 


24546 


C4--1/8-T0-1 001-F 


Aa5R48»f 


0757-0401 


0 


2 


RESISTOR 1(U) 17 .1258 F TC^=(1+-100 


24546 


C4-1/B-T0-101-F 


A25S1 


3101 1274 


1 


1 


SWITOII-SL BPDT SOEMIN 2A 120960 PC 


28 48 0 


3101-1274 


AP.5T1 


85662-811002 


4 


1 


COIL ASSFMBl Y -TRANSFORMER 


28480 


85662-80002 


A25TP1 


1251-0601) 


a 


1 


C(]NNE.CTOtt- F>f-.L. CONT PIN 1 . 1 4- MM- BEC-fiZ SQ 


28480 


1251-0600 


a:;!5U1 


0955-0063 


0 


2 


MTXFR/OOtlfil.ER 5-50(1 MH 


2840(1 


0955-0063 


A23U2 


0955-0063 


II 




MIXER/oritlBEER 5 -500 MH 


£8480 


0955-0063 










A25 MISCELLA.NEOUS PARTS 








IHit:.6S- 00142. 


5 


1 


CC9CR- IJP DOWN CONVERTER 


28480 


08565-00 142 










A25 BY PASS MISCF.LLANEQLIS PARTS 








08565-00065 


1 


1 


COVER- BLANK 


28480 


08565-00065 




(18565-6 0 04 4 


2 


1 


KNOIl RFSOl.tlllON BANDUIDTH 


28480 


(18565-60044 



6-78 



See introduction to this section for ordering information 
^Indicates factory selected value 

















Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


CO 1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A26 


(lB56fp-60nS6 


0 


1 


3 hlHZ FILTER ASBEHP1.Y 


2848(1 


0 0565 -60 026 


A2(SC1 


1)160-3094 


8 


2 


CAPACITOR-FXD . Ulf +-10X lOCVDC CFP 


28480 


niM! -3094 


A26C2 


1)121-0444 


4 


5 


CAPAClinR-y )Rpp»-r,CH 3 -9PF 1609 PC-hin 


2B480 


3121-0444 


AP.6C3 


0121-0105 


4 




CAPACITOR-y TRMR -CER 9 35PF 2009 PC- Mm 


52763 


304324 9/35PF N650 


A26C4 


!) 161)' 4297 


s 




CAPACITDR-FX!) .flPBUF I80 -20Z I.IOVOC I.FR 


56289 


C 023F 1 n 1 H223 ZB22- CDH 


A26C5 


OUpO-20fp5 


9 




CAPACITOR -FXD .OIUF +80 207. 10n91)C Cl R 


2n4C(! 


(1160-2055 


AS&Cfa 


0160-2055 


9 


■1 


CAPACTTOR-FXD .OIUF tOO - SOZ 10D90C t-FR 


2G480 


0160-2055 


A2<>C7 


0160-2202 


8 




CAPACITOR-FXD 75PF + -5X 3009DC MICA 


20480 


0160-22(12 


A3ISC8 


0160-4297 


5 




CAPACITOR -FXI) .02rilF < f).l-r>0Z ini)9CC CER 


562 89 


C023F1 01H2237S22-CDH 


A36C9 


0160-4297 


5 




CAPACITOR-FXri .022UF ^a0• 20% 1009PC CCR 


56209 


C023F101H2237.S22-CDH 


A26C10 


0160-4300 


1 


4 


CAPACITOR-FXD ..147IjF fOi) -20Z 1,139DC l.ro 


562.89 


C023F1 .01L4737.S22-CDH 


A:i!6Cll 


0160-4300 


1 




CAPACITOR -FXD .047UF +80- 20% 1U09DC CFR 


56209 


CO 23F1 n 1 L4737‘:;,?2-CDH 


A.?6Ct2 


0121-0444 


4 




CAPACITOR- 9 IRFiR LFR 3-9PF 1609 PC MTG 


23 480 


1)121 -3 444 


A26C13 


0121-0105 


4 




CAPACTTOR-9 TRMR-CER 9-35PF 2009 PC- MFC 


52963 


3(14324 9/3SIT N6550 


A2(iC14 


0160-4297 


5 




CAPACITOR- FXD , 022UF *0n-2DZ l.)iI9DC CFR 


562S9 


C023F1 !)1H2237S22-CDH 


AS AC 15 


0160-2055 


9 




CAPACITOR-FXD .(lull- -18(1-20% 10 09DC CFR 


20 480 


(1160-2055 


A2bC16 


0160-2202 


8 




CAPACITOR-FXD 75PF •< -5Z 3;)I)9DC MICA 


2348 0 


0160-2202 


ASAC17 


0160-2055 


9 




CAPACITOR-FXD .OIUF -^0-207. 1Q09DC CFR 


20480 


0160 -2055 


A2(>C18 


0160-4297 


5 




CAPACITOR-FXD . 02.2UF -iBO IMZ IpIOUDC CFR 


56289 


C023F1 .)1H22.3ZS22-CDH 


AS AC 19 


0121-0444 


4 




CAPACITOR- 9 TRMR-CFR 3- 9PF 1609 PC- MIG 


20 480 


0121- 0444 


A2(,r,20 


0121-0105 


4 




CAPACITOR-9 TSMR-CfiR 9-351'F 2309 PC MT(T 


52763 


304324 9/35PF H650 


ASAC21 


0160-2055 


9 




CAPACITOR-FXD .(ilUl" -4-80-20% 1009DC CFR 


2040(1 


(1160 - 2055 


A2(>C22 


0160-2202 


8 




CAPACITOR-FXD 75PF 4--5Z 3II1)9DC MICA 


2B480 


0160-2202 


ASAC23 


0 160--205S 


9 




CAPACITOR-FXD .OIUF -4-80 ■2 0% lOOVDC CFR 


20 400 


0160-2055 


A2(>C24 


0160-4297 


5 




CAPACITOR-FXD . 022UF IC(0 -20Z 1.009CC UfR 


562 89 


C027.F 1 01H223ZS22-CDH 


ASAC25 


01 21-0444 


A 




CAPACITnR-9 TRMR-CFR 3 -9PF 1609 PC-MIC 


20400 


0121-0444 


A2(>C2A 


0121-0105 


4 




CAPACITOR-9 TRMR-CTR 9-35PF 20p19 PC MIC 


52763 


304324 9/35PF N650 


AS6C27 


0160 -4297 


5 




CAPACITOR-FXD .fl22UF •4-(:)0-20% 1009DC OCR 


56289 


C (! 2 3 F 1 0 1 H 2 2 3 7 S 2 2 -C D H 


A2bC28 


0160-2055 


9 




CAPACTTOR-FXD .OIUF 480-20Z lOOVDC C,FR 


23 480 


1)16 0-2 055 


ASbC29 


0160-2055 


9 




CAPACITOR-FXD . 0 UIF -4-811 -2(1% 1009DC CFR 


2O480 


016(1-2055 


A2AC3D 


0160-2202 


8 




CAPACITOR-FXD 75PF ■4-5% 3.I09DC MICA 


2B4B0 


0160-2202 


AS6C31 


0160-4297 


5 




CAPACITOR-FXD .022UF -i-OO-POZ 11109DC CER 


56209 


C023F1 01H2237S22-CDH 


A2<>C32 


0121-0444 


4 




CAPACITOR-9 TKMR-CrR 3 9PF 1609 PC-M7G 


2B4B0 


0121-0444 


AS<)C33 


0121-0105 


4 




CAPACITOR-9 TRMR CER 9-35PF 2009 PC M)T. 


52763 


304324 9/35PF N650 


A26C34 


0160-4297 


5 




CAPACITOR-FXD .022UF 400 -POZ lOOVCC CCR 


56289 


C023F1 01H2237S22- CDH 


AS6C35 


0160-2055 


9 




CAPACITOR-FXD .OIUF ■4-811-20% lOOVDC CCR 


20480 


0160 -2055 


A2AC36 


0160-2055 


9 




CAPACITOR-FXD .OIUF ^OO-POZ 1009CC CFR 


23481) 


0160-2055 


AS<>C37 


0160-2202 


e 




CAPACITOR- FXD 75PF 4-5% 31109DC MICA 


20 40(1 


(1160 2202 


An<pC3B 


0160-4300 


1 




CAPACITDR-FXD .()47UF IO3--20Z li)89DC CFR 


5.6289 


C 1) 23F 1 0 1 L4737S22' CDH 


AS6C39 


0160-4297 


s 




CAPAriTOR-FXD .(i22llF 480 -20% ll)09DC CFR 


5.6207 


C 0 231- 1 0 1 H2237S22- CDH 


A26C40 


0160-2055 


9 




CAPACITUR-FXD .31UF -(BO-^OZ li)89DC lER 


28 48!) 


0160-2055 


AS6C41 


0160-3094 


8 




C:APACIT0R-FXD .lUF -F— 10% lOOVDC CER 


20400 


0160-3094 


A2AC42 


0160-4300 


1 




CAPACITOR-FXD .047UF iBO-PnZ lOOVDC t.CR 


56289 


C023F1 ;)1L4737S22-CDH 


AS<>C43 


0160-4297 


5 




CAPACITOR-FXD .022111- 48(1- ?CZ lOOVDC CCR 


56289 


C023FlfllH2?37S22-CDH 


A2CC44 


0160-4297 


5 




CAPACITOR-FXD . 022UF 4On-20Z 1.109DC OCR 


56289 


C 0 2.3F 1 0 1 H2237S22 - CDH 


AS6pC45 


0160-4297 






CAPACITOR -FXD .022UF -480 207. lOOVDC CFR 


56209 


C 0 23F 1 0 1 H2237.S22-CDH 


A2<-CR 1 


1901-0050 


3 


1 4 


DIODE- tiUITCFITMG BOV PflOMA 2NS 00-35 


28480 


1901 0050 


ASACR2 


1901-0050 


3 




DIODE -SUITCUINC 809 200MA 2NC DO -35 


20480 


1901-0050 


A2&CR3 


1901-0050 


3 




DIODE SWITCHING BOV 200MA 2NS Dl)-35 


2848 0 


1901-0050 


AS6CR4 


1901-0050 


3 




DIODE-SWITCHINC. BOV 200MA 2NS DO-35 


20430 


19(11-0050 


A2fcCR5 


1901-0050 


3 




DIODE- SWITCHING BOV 200MA 2NS DO-35 


20480 


1901-0050 


ASACRt 


1901-0050 


3 




DtODE-SUITCHING 809 200MA 2N0 DO-35 


20 400 


1901-0050 


A2ACR7 


1901-0050 


3 




OIODE-SWITCHJNG 009 200MA 2NS DO-35 


28480 


1901-0050 


AS6CRB 


1901-0050 


3 




DIODE-SWITCHING 809 20 0M.A 2NG DO-35 


2048(1 


19111 -0050 


A26CR9 


1901-0050 


3 




DIODE 'SWITCHING 809 200MA 2NS DO -35 


2B4B0 


1901-0050 


ASbCR 1 0 


1901-0050 


3 




DIODE-SWITCHING 809 200MA 2.NG DO-35 


20400 


1901-0050 


A26CR11 


1901-0050 


3 




DIODE -SWITCHING BOV 2 0 DMA 2NS DO-35 


2348 0 


1901-0050 


AS6CR12 


1901-0050 


3 




DIODE -SWITCHING 809 200MA 2NS DO-35 


20480 


1901-0050 


A26CR14 


1901-0050 


3 




DIODE-SWITCHING BOV 200MA 2NS DO-35 


2848 0 


1901-0050 


AS6CR15 


1901-0050 


3 




DIODE-SWITCHING BOV 200MA 2.NS DO -35 


20400 


1901-0050 


A2AL1 


9100-1641 


D 


5 


INDUCTOR F(F GH--MLD 240UH 5Z .1660X.3R5LG 


28480 


9100-1641 


AS6L2 


9100-1631 


a 


5 


INDUCTOR RF-CH-MLD 56UH 5% .166DX.3B5LG 


20480 


91 no “1 631 


A2AL3 


9100-1641 


0 




INDUCTOR RF-r.H-MFD 240UM 5Z .166DX.3B5LG 


28480 


9100-1641 


AS6L4 


91 0 0-1 631 


8 




INDUCTOR RF-CH-MLD 56UH 5Z . 1 66DX . 385LG 


204311 


91 00-1631 


A26I.5 


9100-1641 


0 




INDUCTOR RF- CH-MLD 240UH 5Z , 1 66DX . 3155LG 


28 480 


9100-1641 


ASALfa 


9100-1631 


8 




INDUCTOR RF-CH-MLD S6UH 5Z . 1 66DX . 3B5t.C. 


28480 


9100-1631 


A2AL7 


9100-1641 


0 




INDUCTOR RF-CH-MLD 240UH 5Z .166DX.3B5LG 


2.8480 


91 00-1641 


AS6LB 


9100-1631 


8 




INDUCTOR RF-CH-MI. D 56UH 5Z .166PX.3051G 


20480 


910(1-1631 


A26L9 


9100-1641 


0 




INDUCTOR RF- CH-MLD 2-10UH 5Z , 1 66DX . 305LG 


284B0 


9100-1641 


AS6L1 0 


9100-1631 


8 




INDUCTOR RF-CH-MLD 56UH 5Z . 1 66DX , 385LG 


20 400 


9100 1631 


A26l.ll 


9140-0114 






INDUCTOR RF-CH-MLD 1 l)UH lOZ . 1 66DX . 385LG 


23480 


9140-0114 


AS6L12 


9140-0114 


D 




INDUCTOR RF-CH-MLD lOtlH 10% . 1 66DX . 3851.G 


20480 


9140-0114 


A26L13 


9140-0114 




1 


INDUCTOR RF-CH -MLD lOUH 10% . 1 66DX . 3C15LG 


23480 


9140-0114 



See introduction to this section for ordering information 
*Indicates factory selected value 

6-79 

















Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


ASfcQl 


1854-0404 


0 


■1 


TRANSISTOR NPN SI TO-18 P0=36flMU 


20480 


1854-0404 


A;26Q2 


1053-0034 


0 




TRANSISTOR PNP SI TO-IB fD--360MU 


20400 


1853-0034 


A26Q3 


1853-0034 


0 




TRANSISTOR PNP SI TO-18 PD=360hU 


28480 


1053 -0034 


A26Q4 


1854-0404 


0 




TRANSISTOR NPN SI TO-10 PD=360MU 


20480 


1854-0404 


A2t>QS 


1853-0034 


0 




IRANSISTDR PNP SI TO-18 PD=360MW 


2Q4B0 


1053-0034 


A26Q6 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360MW 


20400 


1854-0404 


A??6Q7 


1853-0034 


0 




TRANSISTOR PNP SI TO-10 PD=360MU 


20480 


1853-0034 


A26Q8 


1054-0404 


0 




TRANSISTOR NPN SI TO-18 PD=36QMU 


20400 


1854-0404 


A2fcQ9 


1053-0034 


0 




TRANSISTOR PNP SI TO-18 PD=360hU 


20400 


1853-0034 


A26tJ10 


1854-0404 


0 




TRANSISTOR NPN ST TO-18 PD=360MU 


20480 


1854-0404 


A26(J11 


1853-0034 


0 




TRANSISTOR PNP SI TD-18 PD=360MW 


20480 


1053-0034 


A26Q12 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 P1>=360MU 


20480 


1854-0404 


A26Qt3 


1854-0637 


1 


1 


TRANSISTOR NPN 2N2219A 51 TO -5 PD-830MU 


01295 


2N2219A 


A26R1 


0757-0458 


7 


2 


RESISTOR 51, IK IX .125U F TC=04— 100 


24546 


C4-1/8-T0-5112-F 


A2«>R2 


0698-3160 


8 


1 


RESISTOR 31. 6K IX .125U F TO0+-10B 


24546 


C4-1/8-T0-3162-F 




0698-0002 


7 


2 


RESISTOR 464 IX .125U F TC=fl+-100 


24546 


C4-1/8-T0-4640-F 


A26R4 


0698-3442 


9 




RESISTOR 237 IX ,1?5W F TC=0+-100 


24546 


C4-1/8-TC-237R-F 


A26R5 


0698-0003 


0 


■1 


RESISTOR 1.96K IX .125U F TC=0+-100 


24546 


C4 -1/8-TO -1961-F 


A26R6 


0757-0279 


D 




RESISTOR 3.16K IX .125U F TC=0+-1C0 


24546 


C4-1/8-TG-3161-F 


A26R7* 


0757-0278 


9 


5 


RESISTOR 1.70K IX .125W F TC=0+-100 


24546 


C4-1/8-T0-1781-F 


A2iSR8 


0757 -1 094 


9 




RESISTOR 1.47K IX .125U F TC=O*-lD0 


24546 


C4-1/8-T0-1471-F 


A26R9* 


0757-0447 


4 




RESISTOR 16, 2K IX .125U F TC=0+-100 


24546 


C4-1/8-T0-1622-F 


A26R10K 


0757-0442 


9 




RESISTOR lOK IX . 125W F TC=0»-in0 


24546 


C4-t/8-TO-1002-F 


A26R11 


0757-0416 


7 




RESISTOR 511 IX , 125U F TC,= 0+-inO 


24546 


C4-1/8-T0-511R-F 


A2lSRt2 


0757-0346 


2 




RESISTOR 10 1% .125W F TC=!)+-10n 


24546 


C4-l/a-TD-10R3-F 


A<:*f>R 1 3 


0690-3 132 


4 




RESISTOR 261 IX .125U F TC=0+-100 


24546 


C4-1/8-T0-2610-F 


A26RM 


0757-0394 


11 


2 


RESISTOR 51.1 IX .125W F TC=0+-100 


24546 


C4 1/8-TD-51R1-F 


A26R 1 5 


0757-0279 


0 




RESISTOR 3.16K IX ,125« F TC=0+-tOO 


24546 


C4 -1/8-T0-3161-F 


A26R16 


0757-0430 


3 


5 


RESISTOR 5. UK IX .125W F TC=0+-130 


24546 


C4-1/8-T3-5111-F 


A26R17» 


0757-0415 


6 


5 


RESISTOR 475 IX . 125U F TC=0+-100 


24546 


C4-1/8-T0-475R-F 


A26R18« 


0757-1)278 


9 




RESISTOR 1.78K 1% .125U F TC=0+-100 


24546 


C4-1/8-T0-17B1-F 


A26R19K- 


0757-0447 


4 




RESISTOR 16. 2K IX .125W F TC=0+-10ft 


24546 


C4-1/8-T0-1622-F 


A2^>R20» 


0757-0442 


9 




RESISTOR IBK IX .125W F TC=0+-103 


245 46 


C4 -I/B-TO-IOOB-F 


A26R21 


0757-1094 


9 




RESISTOR 1.47K IX .125U F TC=0+-100 


245 46 


C4-1/8-T0-1471-F 


A26R22 


0757-0394 


u 




RESISTOR 51.1 IX .125M F TC=0+-100 


24546 


C4-1/8-T0-51R1-F 


A26R23 


0757-0416 


7 




RESISTOR 511 IX .125M F TC=0+-100 


24546 


C4-1/8-T0-511P-F 


A26R24 


0690-3132 


4 




RESISTOR 261 IX .125U F TC=0+-100 


24546 


C4-1/0-TO-261 0-F 


A26R25 


0757-0279 


y 




RESISTOR 3.16K IX ,125U F TC=0+-1D0 


24546 


C4 1/8-TO -3161-F 


A26R26 


0757-0430 


3. 




RESISTOR 5.11K IX . 125U F TC=0+-10i) 


24546 


C4-1/B-T0-511 1-F 


A26R27» 


0757-0415 


6 




RESISTOR 475 IX .125U F TC=iO+-100 


24546 


C4-1/8-T0-475R-F 


; A2<)R2B* 


0757-0270 


9 




RESISTOR 1.7BK IX . 1 25W F TC=D+-100 


24516 


C4-1/B-T0-17B1-F 


A26R29» 


0757-0447 


4 




RESISTOR 16. 2K IX .125M F TC=0>-100 


24546 


C4-1 /B-T0-1622-F 


A^&R3 0 ** 


0757-0442 


9 




RESISTOR IDK 1% ,125W F TC=0*-100 


24546 


C4-1/8-T0-1002-F 


A26R31 


(1757-1094 


9 




RESISTOR 1.47K IX .125W F TC=a+-10fl 


24546 


C4-1/8-T0-1471-F 




0690 -3133 


A 




RESISTOR 261 IX , 1 25W F TC=0<^-t03 


24546 


C4 1/8-T0-261 n-F 


A??6R33 


0757-0416 


7 




RESISTOR 511 IX . 125W F TC=0+-100 


245 46 


C4 -1 /8-T0-511R-F 


A26R34 


0757-0379 


0 




RESISTOR 3.16K IX ,125W F TC=B-t-10 0 


24546 


C4-1/8-T0-3161 -F 


A26R35 


0757-0430 


3 




RESISTOR 5. UK IX .125W F TC=Of-100 


24546 


C4-l/e-T0-5111~F 


A2&R36* 


0757-0415 


6 




RESISTOR 475 IX .125W F TC=D+-130 


24546 


C4-1/8-T0-475R-F 


A<;!4»R37* 


0757-0270 


9 




RESISTOR 1.70K IX .125W F TC=0*-10fl 


24546 


C4-1/8-T0-1781-F 




0757-0346 






RESISTOR 13 IX .125W F TC=0-t-10 3 


24546 


C4-1/B-T0-10RO-F 


A26R39* 


0757-0447 


4 




RESISTOR 16, 2K IX ,125W F TC=0+-10C 


24546 


C4-1/8-T0-1622-F 




0757-0442 


9 




RESISTOR lOK IX .I25U F TC=0v-103 


24546 


C4-1/8-T0-1002-F 


A26R41 


0698-3132 


4 




RFSTSTOR 261 IX .125U F TO0+-100 


24546 


C4-1/8-T0-2M0-F 


! A2ftR42 


0757-0416 


7 




RESISTOR 511 IX .12SW F TO=n*--10n 


24546 


C4-1/8-T0-511R-F 


Ai:ifcR43 


0757-0279 


0 




RESISTOR 3.16K IX .125U F TO0 + -100 


24546 


C4-1/0-TC-3161-F 


A26R44 


0757 0438 


3 




RESISTOR 5.1 IK IX .125U F TC=0 + -100 


24546 


C4-1/8-T0-5111-F 


A26R4S* 


0757-0415 


6 




RESISTOR 475 IX .125W F TC=0+-1C0 


24546 


C4-1/8-T0-475R-F 


A26R4&« 


O757-O2V0 


9 




RESISTOR 1.70K IX .125U E TC=ni-100 


24546 


C4-1/B-T0-17B1-F 


A26R47 


0757-0346 


2 




RESISTOR 10 IX .125W F TC=0+-100 


24546 


C4-1/8-T0-1CP0-F 


A26R48* 


0757-0444 


1 


2 


RESISTOR 12. IK IX .125W F TC=0+-100 


24546 


C4-1/8-T0-1212-F 


A26R49» 


0757-0444 


1 




RESISTOR 12. IK IX .125U F TC=Ot-100 


24546 


C4-1/8-T0-1212-F 


AJ^6R5 0 


0757-0279 


0 




RESISTOR 3.16K IX .125W F TC=D+-100 


24546 


C4-1/8-T0-3161-F 


A26R51 


0757-0430 


3 




RESISTOR 5.11K IX .125U F T0=0n-100 


24546 


C4-1/8-T0-5111-F 


A2t)R52 


0690-0002 


7 




RESISTOR 464 IX .12'5W F TC=0«-10 0 


24546 


C4-1/8-TO-4640-F 


A26R53 


2100-2521 


Bl 


1 


RESI5TOR-TRMR 2I( lOX C SIBE-AD.T 1-TRN 


30903 


ETSnX2fl2 


A26R54« 


0757-0442 


9 




RESISTOR lOK IX .125W F TC=0«-100 


21546 


C4-1/8-TO-1002-F 


Ar;’6R55 


07S7-D416 


7 




RFSTSTOR 511 IX .125W F TC=0+-100 


24546 


n4-l/0-TO-511R-F 


A26R5iS 


0757-0401 


Q 




RESISTOR 100 IX .125W F TC=0+-100 


24546 


C4-1/B-T0-131-F 




0690-3440 


Q 




RESISTOR 196 IX ,125M F TC-0+-1CO 


24516 


C4-1/8-T0-196R-F 


AK6KM3 


0757-0401 


Q 




RESISTOR 100 IX . 1 25W F TC=0-»-100 


24546 


C4 -1/B-TO-lOl-F 


Ar:i6R59 


0757-0401 


IS 




RESISTOR IRO IX .125W F TC=0>-100 


24546 


C4-1/8-T0-1 01-F 


A26R60 


0757-0458 


H 




RESISTOR 51, IK IX .125W F TC=0«-100 


24546 


C4-1/8-T0-5112-F 


A26R61 


0757-0442 


H 




RESISTOR tOK IX .125U F TC=0+-100 


24546 


C4-l/8-T0-lO0?-F 


A26R62 


0690-3442 


mm 




RESISTOR 237 IX .125U E TC=D+-10.1 


24546 


C4-1/8-T0-237R-F 


A/;!6K63 


0757-0274 






RESISTOR 1.21K IX .125U F TC=0+-100 


24516 


C4-1/8-T0-1211 -F 


A26Rt4K 


0757-0415 






RESISTOR 475 IX .I25U F TC=B+-100 


24546 


C4-1/8-TD-475R-F 


A/.*'6K6b 


0757-1094 


I 


■ 


RESISTOR I.47K IX .125U F TC=0+-100 


24546 


S4-1/0-TO-1471-F 



See introduction to this section for ordering information 
*Indicates factory selected value 

6-80 












Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 




Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A56RS6 


0698-3450 


9 


2 


RESISTOR 42, 2K IZ .125U F TC=0<-100 


24546 


C4-1/8-T0 -4222-F 


A26R67 


0698-3450 


9 




RESISTOR 42. 2K 1% .125U F TC=0*-10fl 


24546 


C4-1/8-T0-4222-F 


A26TP1 


0360-1708 


7 


10 


CONNECTOR -SGI. CONT PIN , Q45-IN-B3C-SZ SQ 


28480 


0360-1780 


A26TP2 


0360-1788 


7 




CONNF.CTOR-SGU CONT PIN , 045- IN -»SC-BZ GQ 


28480 


0360-1788 


A?»<.TP3 


0360-1708 


7 




CONNECTOR-SGL CONT PIN . 045 -IN-BGC-SZ SQ 


20400 


0360-1708 


A26TP4 


0360-1788 


7 




CONNECTOR -SGL CONT PIN . 045’ IN-BSC -37. GQ 


2848 0 


0360-1788 


A26TP5 


0360-1788 


7 




CONNECTOR-SGL CONT PIN , C45-IN-BSC- SZ SQ 


20400 


0360-1783 


A26TPfe 


0360-1788 


7 




CONNECTOR-SGL CONT PIN . 045-IN-BSC-SZ SQ 


2B48 0 


0.360-1788 


A26TP7 


0360-1788 


7 




CONNECTOR-SGL CONT PIN . 045-IN-BSC-SZ SQ 


20480 


0360-1788 


A26TP8 


0360-1788 


7 




CONNECTOR-SGL CONT PIN . 045-lN-BSC 37 SQ 


28480 


0360-1788 


A26TP9 


0360-1788 


7 




CONNFCTOR-SGL CONT PIN , 045-IN-BSC- SZ SQ 


20400 


0360 -1708 


A26TP10 


0360-1788 


7 




CONNECTOR-SGL CONT PIN . 045-IN-BSC -37 SQ 


284B0 


0360-1788 


A26Yt 


0410-0404 


9 


5 


CRYSTAL -QUARTZ MATCHFB SF.T OF 5/3hH7 


28400 


041 0-0404 


A26Y2 


041 0-0404 


9 




CRYSTAL- QUARTZ MATCHED SET OF 5/3MHZ 


28483 


041 0-0404 


A26Y3 


0410-0404 


9 




CRYSTAL-QUARTZ MATCHED SET OF 5/3MH7 


20400 


0410-0404 


A26Y4 


0410-0404 


9 




CRYSTAI.- QUARTZ MATCHED SET OF 5/3MH7. 


Z84B0 


041 0-0404 


A26Y5 


0410-0404 


9 




CRYSTAL-QUARTZ MATCHED SET' OF 5/3MH7 


28480 


0410-0404 










A26 MIGCELLANEDUS PARTS 








0360-0124 


3 


1 0 


CONNFCTOR-SGL CONT PIN . C 4 IN-BSC-SZ RND 


20480 


0360-0124 




08565-00048 


0 


1 


COVER- 3 MHZ FI1..TER 


28480 


08565-00048 





08565-60174 


9 


1 


BANDUIDTH FILTER NO. 1 ASSEMBLY 
IDENTICAL TO A23, BUT USE A27 PREFIX 

A27 MISCELLANEOUS PARTS 


20400 


08565-60174 




5001-5828 


9 


1 


COVER-BANDUIDTH FILTER 


2848(1 


5001-582.8 



See introduction to this section for ordering information 
*Indicates factory selected value 
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Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


OoJ 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




08569-60073 


1 


1 


VARIABLE GAIN ASSEMBLY 


28480 


08569-60073 


AS8C1 


0160-2207 


3 


1 


CAPACITOR-FXB 3D0PF +-5X 300VDC MICA 


28480 


0160-2207 


A2BC2 


0140-0195 


2 


1 


CAPACITOR-FXD 130PF + -5X 3n0V»C MICA 


72136 


DM15F131 J0300UV1CR 


A28C3 


0140-0198 


5 


1 


CAPACITnR-FXD 2C0PF +~5X 300VDC MICA 


72136 


DM15F201J0300WV1CR 


A2BC<> 


0160-4554 


7 


39 


CAPACITOR-FXD .OIUF * -20X 50VDC CER 


2.8480 


0160-4554 


A?-aC5 


0160-4554 


7 




CAPACITOR-FXD .OllIF +-20X 50VDC CER 


28480 


0160-4554 


A28C6 


0160-4554 


7 




CAPACITOR-EXD . OllJF + -20X 50VDC CER 


28480 


0160-4554 


Aaac7 


0160-4554 


7 




CAPACITOR-FXD .OllJF +-20Z 50VDC CER 


28480 


0160-4554 


A2BCS 


0160-4554 


7 




CAPACITOR-FXD .OllJF +-20X 50VDC CER 


28480 


0160-4554 


Asec? 


0160-4554 


7 




CAPACITQR-FXD .OllIF +-20X 50VDC CER 


28400 


0160-4554 


A28C10 


0160-4554 


7 




CAPACITOR-FXD .OllJF *--20X SOVDC CER 


28480 


0160-4554 


Aaaci 1 


0160-4554 


7 




CAPACITOR-FXD ,01UF +-20X 5DVDC CER 


28480 


0160-4554 


A28C12 


0160-4554 


7 




CAPACITOR-FXD .OllJF + -20X SOVDC CER 


28480 


0160-4554 


A,?.8Ct3 


0160-4554 


7 




CAPACITOR-FXD .OllIF +-20X SOVDC CER 


28480 


0160-4554 


A2BCt4 


0160-2253 


9 


1 


CAPACITOR-FXD 6.8PF +-.25PF 50DVDC CER 


28480 


0160-2253 


A28C15 


0160-2236 


8 


1 


CAPACITOR-FXD IPF +-.25PF 500VDC CER 


28480 


0160-2236 


A2BC16 


0160-4554 


7 




CAPACITOR-FXD .OllJF +-2DX SOVDC CER 


28480 


0160-4554 


A28C17 


0160-4554 


7 




CAPACITOR-FXD .OUIF +-20X SOVDC CER 


28480 


0160-4554 


A2BCt8 


0160-4554 


7 




CAPACITOR-FXD .OllJF +-20X SOVDC CER 


284BO 


0160-4554 


A2SC19 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-20X 5DVDC CER 


28480 


0160-4554 


A2BC2D 


0160-4554 


7 




CAPACITOR-FXD .OllIF +-20X SOVDC CER 


28480 


0160-4554 


A28C21 


0160-4554 


7 




CAPACITOR-FXD .OIIIF +-20X SOVDC CER 


28480 


0160-4554 


A28C22 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-20X SOVDC CER 


28480 


0160-4554 


A28C23 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-20Z SOVDC CER 


28480 


0160-4554 


A28C24 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-20X SOVDC CER 


2B4B0 


0160-4554 


A28C25 


0180-0374 


3 


1 


CAPACITOR-FXD 10UF+-10X 20VDC TA 


S6289 


15QD106X9020B2 


A28C2& 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-20Z SOVDC CER 


28480 


0160-4554 


A28C27 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-20Z SOVDC CER 


28430 


0160-4554 


A28CP8 


0160-4554 


7 




CAPACITOR-FXD .OllIF +-20X SOVDC CER 


28480 


0160-4554 


A28C29 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-20X SOVDC CER 


28480 


0160-4554 


A28C30 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-20X 5DVDC CER 


2B480 


0160-4554 


A28C3t 


0160-4554 


7 




CAPACITOR-FXD .OIUF +~20Z SOVDC CER 


28480 


0160-4554 


A28C32 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-20Z SOVDC CER 


28480 


0160-4554 


A28C33 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-20Z SOVDC CER 


28480 


0160-4554 


A28C34 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-20X SOVDC CER 


28480 


0160-4554 


Aa8C35 


0160-4554 


7 




CAPACITOR-FXD ,CtUF +-20Z SOVDC CER 


28480 


0160-4554 


A2BC36 


0160-4554 


7 




CAPACITDR-FXD .OllJF +-20X SOVDC CER 


2B4B0 


0160-4554 


A28C37 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-20X SOVDC CER 


28480 


016D-45S4 


A28C38 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-20Z SOVDC CER 


28480 


0160-4554 


A28C39 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-20X SOVDC CER 


28480 


0160-4554 


A28C40 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-20X SOVDC CER 


28480 


0160-4554 


A?.8M1 


0160-4554 


7 




CAPACITQR-FXD .OIUF +-20X SOVDC CER 


28480 


0160-4554 


A2BC42 


0160-4554 


7 




CAPACITDR-FXD .OIUF +-20X SOVDC CER 


28480 


0160-4554 


A28C43 


0160-4554 


7 




CAPACITOR-FXD .OIUF +-20X SOVDC CER 


2D4B0 


0160-4554 


A28C44 


0160-4554 


7 




CAPACITOR-FXD .OllIF +-20X SOVDC CER 


28480 


0160-4554 


A28C45 


0160-4554 


7 




CAPACITOR-FXD .OIUF -1—20% 50VDC CER 


28480 


0160-4554 


A28CR1 


1901-0639 


4 


6 


DIODE-PIN 


28480 


5082-3080 


A26CR2 


1901-0639 


4 




DIODE-PIN 


28480 


5082-3080 


A28CR3 


1901-0047 


Q 


8 


DIODE-SWITCHING 20V 73MA IONS 


28480 


1901-0047 


A28CR4 


1901-0047 


8 




DIODE-SWITCHING 20V 75MA IONS 


28480 


1901-0047 


A28CR5 


1901-0047 






DIODE-SWITCHING 20V 75MA IONS 


28480 


1901-0047 


A28CR6 


1901-0047 






DIODE-SWITCHING 20V 75MA IONS 


28480 


1901-0047 


A28CR7 


1901-0047 






DIODE-SWITCHING 20V 75MA IONS 


28480 


1901-0047 


A28CRB 


1901-0639 






DIODE-PIN 


28480 


5082-3080 


A28CR9 


1901-0639 






DIODE -PIN 


28480 


5082-3000 


A28CR10 


1910-0016 


0 


2 


DIODE-CE 60V 60MA lUS DO-7 


28480 


1910-0016 


A28CR11 


1910-0016 


0 




DIODE-GE 60V 6CMA lUS DQ-7 


2848 0 


1910-0016 


A2BCR12 


1901-0047 


8 




DIDDE-SUITCHING 20V 75MA IONS 


28480 


1901-0047 


A28CR13 


1901-0047 


8 




DIODE-SWITCHING 2(IV 7SMA IONS 


28480 


1901-0047 


A28CR14 


1901-0639 


4 




DIODE-PIN 


28480 


5082-3080 


AaacRis 


1901-0639 


4 




DIODE-PIN 


28480 


5082-3080 


A28CR16 


1901-0047 


ra 




DIODE-SWITCHING 2i)V 75MA IONS 


28483 


1931-0047 


A28E1 


9170-0029 


3 


5 


CORE-SHIELDING BEAD 


28480 


9170-0029 


A28E2 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A28E3 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A28E4 


9170-0029 


3 




CORE SHIELDING BEAD 


28480 


9170-0029 


A28E5 


9170-0029 


3 




CORE-SHIELDING BEAD 


28480 


9170-0029 


A28L1 


9100-1610 


3 


2 


INDUCTOR RF-CH-MLD 150NH 20X 


26480 


9100-1610 


AH8L2 


9100-1610 


3 




INDUCTOR RF-CH-MLD 15QNH 20Z 


28480 


9100-1610 


A2BL3 


9100-1619 


2 


4 


INDUCTOR RF-CH-MLD 6.8UH t OX 


28480 


9100-1619 


A28L4 


9140-0112 


2 


1 


INDUCTOR RF-CH-MLD 4 . 7UH lOX 


20480 


9140-0112 


A28L5 


9100-1620 


5 


1 


INDUCTOR RF-CH-MLD 15UH 10X ,166DX,385LG 


28480 


9100-1620 



6-82 



See introduction to this section for ordering information 
*Indicates factory selected value 















Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A28L6 


91 no-1619 






INDUCTOR RF-CH-MLD 6 . 8UH 10% 


2048 D 


9100-1619 


A28L7 


9100-1619 






INDUCTOR RF-CH-MLD 6.8UH 10%, 


20400 


91 00 -1619 


A26L8 


9100-1619 






INDUCTOR RF-CH-MLD 6 . 8UH 10% 


28400 


91 00-1619 


A28U9 


9100-1624 




1 


INDUCTOR RF-CH-MLD 30UH 5% .166DX.335LG 


20400 


9100 -1624 


A28L1 0 


9100-1623 


8 


2 


INDUCTOR RF-CH-MLD 27UH 5% . 166DX .3rji5LG 


28400 


9100-1623 


A?.3L11 


9100-1623 


8 




INDUCTOR RF-CH-MLD 27UH 5% ,166DX.385LG 


20400 


9100-1623 


A28Q1 


1BS3-0007 






TRANSISTOR PNP 2N3251 SI TO-18 PD=360MW 


04713 


2N3251 


A28U2 


1853-0007 






TRANSISTOR PNP 2N3251 SI TO-IB PD=360MU 


04713 


2N3251 


A28Q3 


1853-0007 






TRANSISTOR PNP 2N3251 SI TO-lB PD=360hW 


04713 


2N3251 


A28Q4 


1054-0345 






TRANSISTOR NPN 2N5179 SI TO-72 PD=2C0MU 


04713 


2N5179 


A28Q5 


1854-0404 






TRANSISTOR NPN SI TO-IB PD=360MU 


2048 0 


1854-0404 


A38Qt> 


1854-0247 


D 




TRANSISTOR NPN SI TO-39 PD=1W Fr=aOOMH7. 


20480 


1854-0247 


A28Q7 


1854-0247 


y 




TRANSISTOR NPN SI TO-39 PD=-1U FT=aoOMH2 


2048 0 


1B54-0247 


A28Q8 


1RS4-0247 


U 




TRANSISTOR NPN SI TO-39 PD=1U FT=800MHZ 


20480 


1054-0247 


A2BQ9 


1B54-0247 


■ 




TRANSISTOR NPN SI TO-39 PD=1U rT=800MMZ 


284B0 


1054-0247 


A28R1 


0757-0280 


H 




RESISTOR IK 1% .125U F TC‘»(\+-10a 


24546 


C4-l/0-Tn-inOl”F 


A2BR2* 


0698-3446 


3 


1 


RESISTOR 383 1% .125U F TC=0+-100 


24546 


C4 -1/0-TO-383R-F 


A28R3 


0683-0475 


1 


1 


RESISTOR 4.7 5% . 25U FC Tf>-400/+50n 


01121 


CP47G5 


A28R4 


0698-3440 


Q 




RESISrOR 176 1% .125U F TC=B+-100 


24546 


C4-1/8-T0-196R-F 


A28R5 


0757-0418 


■ 


Hi 


RESISTOR 619 1% .125U F TC-0+-100 


245 46 


C4- 1/0-TO-619R-F 


A28R6* 


0698-3447 


I 




RESISTOR 422 1% .125W F TC=0*--10fl 


2 4546 


C4 -1/8-T0-422R -F 


A28R7 


2100-3351 


6 


1 


RESISTOR-TRMR 500 10% C SIDE-ADJ 1-TRN 


20400 


2100 -3351 


A28RB 


0698-3440 


7 




RESISTOR 196 1% .125W F TC=0-t -100 


24546 


C4 -1/8--T0-196R-F 


A28R9 


0757-0438 


3 


2 


RESISTOR 5.1 IK 1% ,125U F TC=0+~1C0 


24546 


C4- l/8-T0-5tll-F 


A28R10 


0757-0401 


0 


3 


RESISTOR 100 1% .125U F rC-0+-100 


24546 


C4 -1/8-TO-lOl-F 


A28R11 


0757-0430 


3 




RESISTOR 5.1 IK 1% .125U F TC=0+-10U 


24546 


C4-1/8-T0-5111-F 


A28R12 


0757-0442 


9 


3 


RESISTOR li)K 1% ,125W F TC=0«-100 


245 46 


C4 l/B-TO -1 002-F 


A2.8R13 


0698-3157 


3 


1 


RESISTOR 19. 6K 1% .125W F TC=0 + -100 


24546 


C4-l/a-T0- 1962 -F 


A2BR14 


0698 -3440 


7 




RESISTOR 196 1% ,125U F TC=0+-100 


24546 


C4 -l/8-Tn-196R-F 


AJ.‘8R15 


0698-0082 


7 


1 


RESISTOR 464 1% .125W F Tf>0+-ltl0 


24546 


C4-1/8-T0- 4640-F 


A28R16 


0757-0418 


9 




RESISTOR 619 1% .125U F TC=0-i— 100 


24546 


C4 -l/a-TO-6198-F 


A28R17 


0757-0418 


9 




RESISTOR 619 1% . 125U F TC=Ot~100 


24546 


C4 1/8-T0-619P-F 


A28R1B 


0698-0085 


0 


3 


RESISTOR 2.61K 1% .125U F TC=0t-lO0 


24546 


C4-1/8-T0-2611-F 


A28Rt9« 


0698-3437 


2 


3 


RESISTOR 133 1% ,125W F TC=0+-100 


24546 


C.4-1/8-T0-133R-F 


A2BR20 


0757-0278 


9 


1 


RESISTOR 1.78K 1% .125U F TC=0-t-100 


24546 


C4-1/0-TO-17G1-F 


A28R21» 


0698-4037 


0 


2 


RESISTOR 46.4 1% .125W F TC=0-f— 100 


28480 


0698-4037 


A2BR22 


0757-0428 


1 


3 


RESISTOR 1.62K 1% .125U F TC=D«-1.I0 


24546 


C4-1/0 -T0-1621-F 


A28R23» 


0698-8819 


4 


1 


RESISTOR 3.03 1% .1Z5W F TC=0-t-10f, 


20480 


0690-8819 


A28R24 


0757-042B 


1 




RESISTOR 1.62K 1% .125U F TC=0-t-100 


2 4546 


C4-1/8-T0-1621 -F 


A28R2S 


0698-3158 


4 


1 


RESISTOR 23. 7K 1% .125U F TC=0+-1C0 


24546 


C4 •1/B-T0-2372-F 


A2BR26 


0757-0346 


2 




RESISTOR 10 1% .125W F TC=0+-100 


24546 


C4- 1/B-T0-10RI)-F 


A28R27 


0698-3440 


7 




RESISTOR 196 1% .125W F TC=fl+-H10 


24546 


C4-1/0-TO-196R-F 


A28R2B 


0757-0418 


9 




RESISTOR 619 1% .125U F TC=04-100 


245 46 


C4-1/8-T0-619R-F 


A28R29 


0757-0444 


1 




RESISTOR 12. IK 17. .125W F TC=n + -lflQ 


24546 


C4--1/8-T0--1212.-F 


A28R30 


0698-0085 


0 




RESISTOR 2.6tK 1% ,125W F TC=0i-lO0 


24546 


C4 ■l/0-Tn-2611-F 


A28R31 


0698-3440 


7 




RESISTOR 196 1% . 125W F TC=0+-100 


24546 


C4-1/0-TO-196R-F 


A2BR32* 


0698-3437 


2 




RESISTOR 133 1% ,125M F TC=0+-100 


24546 


C4-1/B-T.1-133R-F 


A2BR33« 


0698-3437 


2 




RESISTOR 133 1% .12.5W F TC-0+-100 


24546 


C4-1/8-T0-133R-F 


A28R34 


0698-0085 


0 




RESISTOR 2.61K 1% .125U F TC=0«-100 


24546 


C4-1/8-T0-261 1-F 


A28R3S 


0757-0442 


9 




RESISTOR lOK 1% .125U F TC=0+-in0 


24546 


C4-1/8-TC-1002-F 


A2BR36 


0698-3260 


9 




RESISTOR 464K 1% .125U F TC=0+-10fl 


2B4B0 


0698-3260 


A28R37 


0757-0346 


2 




RESISTOR 10 1% .125U F TC=0+-100 


24546 


C4 -1/8-T0 -lORO -F 


A2BR3B 


0757-0274 


5 


1 


RF.S1STOR 1.Z1K 1% .125M F TC=n^-100 


24546 


C4-1/S-T0-1211-F 


A39R39 


0698-0003 


a 


1 


RESISTOR 1.96K 1% ,125U F TC=0+-100 


24546 


C.4- 1/8-TO-1961 -F 


A2BR40 


0757-0416 


7 


1 


RESISTOR 511 1% ,125U F TC=0+-100 


24546 


C4 -I/B-TO-SIIR-F 


A28R41 


0757-0401 


0 




RESISTOR 100 1% .1P.5W F TC-0+-1C0 


24546 


C4-1/8-T0-1C1-F 


A2BR42 


0698 -3447 


4 




RESISTOR 422 1% .125W F TC=0-t-lD0 


24546 


C4 -1/8-TQ -422R-F 


A28R43 


0757-0346 


2 




RESISTOR 10 1% ,12.5W F TC=Ct-100 


24546 


C4-1/8-T0-10R0 -F 


A28R44 


0698-3447 


4 




RESISTOR 422 1% .125W F TC=0+-100 


2 4546 


C4-1/B-T0-422R-F 


A28R4S 


0757-0280 


3 




RESISTOR IK 1% ,125W F TC=0■^-10n 


24546 


C.4-1/8-T0-10 01 -F 


A28R46 


0757-0417 


8 


1 


RESISTOR 562 1% .125W F TC=0+-1DO 


24546 


C4 1/8-T0-562R-F 


A28R47 


0757-0280 


3 




RESISTOR IK 1% .125W F TC--0+-10Q 


24546 


C4-1/8-T0-1001-F 


A28R48 


0757-0442 


9 




RESISTOR lOK 1% .125W F TC=n+-100 


24546 


C4-1/B- I 0-1002-F 


A28R49 


0698-3447 


4 




RESISTOR 422 1% .125U F TC=0+-1D0 


24546 


C4 1/8-T0-422R-F 


A2BR50 


0757-0401 


a 




RESISTOR 100 1% .125W F TC=01-100 


24546 


C4-1/8-T0-101 -F 


A28R51 


0757-0428 


1 




RESISTOR 1.62K 1% .125U F TC=0+~10D 


24546 


C4-l/0-Tfl-162.1-F 


A2BR52 


0698-4037 


0 




RESISTOR 46.4 1% . t 25U F TC=0<-10D 


24546 


C4 -1/8-T0 -46R4-F 


A2BS1 


3101-2190 


2 


■ 


SUITCH-SL DPDT MINTR lA 125VAC PC 


20400 


3101-2190 


A2BTP1 


1251-0600 


0 


■ 


CONNECTOR-SOL CONT PIN 1.14-MM-BSC SZ SQ 


20400 


1251-0600 


A289Rt 


1902-3048 


7 




DIODE-ZNR 3.48V 5% DO-35 PD=.4W 


28480 


1902-3048 


A26UR2 


1902-0048 


1 




DIODE-ZNR 6.01V 5% DO-35 PD=.4U 


28400 


1902-0048 



See introduction to this section for orderinji information 
^Indicates factory selected value 
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Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


A29 


00569--60 06t) 


4 


A29C1 


0160-4297 


5 


A29C2 


0160-4297 


5 


A29C3 


0160-4297 


5 


A29Cil 


0160-4297 


5 


A29C5 


0160-4297 


S 


A29C6 


0160-4297 


5 


A29C7 


0160-4830 


2 


A29C0 


0160-4297 


5 


A29C9 


0160-4297 


5 


A29C1 0 


0160-4297 


5 


A29C1 1 


0160-4297 


5 


A29C12 


0180-0097 


7 


A29C13 


0180-0228 


6 


A29C14 


0160-0574 


3 


A29C1S 


0160-0574 


3 


A29Ci6 


0160-0574 


3 


A29C17 


0160-0574 


3 


A29C18 


0160-0574 


3 


A29C19 


0160-0574 


3 


A29C20 


0160-0574 


3 


A29CR1 


1901-0050 


3 


A29CR2 


1901-0050 


3 


A29CR3 


1901-0050 


3 


A29CR4 


1901-0050 


3 


A29J1 


1251-4458 


4 


A29J2 


1251-4742 


9 


A29J3 


1251-4736 


1 


A29J4 


1200-0508 


o 


A29J5 


1251-7022 


4 


A29J6 


1250-0257 


1 


A29J7 


1250-0257 


1 


A29MP 1 


01801-01206 


7 


A29HP2 


0361-0010 


8 


A29MP3 


0361-0078 


8 


A29R1 


0698-3442 


9 


A29R2 


0757-0395 


1 


A29R3 


0698-3392 


8 


A29R4 


0757-0464 


5 


A29R5 


0757-0440 


7 


A29R6 


0757-0401 


B 


A29R7 


0757-0401 


0 


A29R8 


0757-0346 


2 


A29R9 


0757-0346 


2 


A29R10 


0757-0438 


3 


A29R1 1 


0698-7236 


7 


A29R12 


0698-7236 


7 


A29R13 


0698-7236 


7 


A29R14 


0698-7236 


7 


A29R15 


0698-7236 


7 


A29R16 


0698-7236 


7 


A29S17 


0698-7236 


7 


A29R18 


0757-0199 


3 


A29XA1- 






A29XA10 






A29XA11 


1251-2035 


9 


A29XA12 


1251-2035 


9 


A29XA13 


1251-2035 


9 


A29XA14 


1251-2035 


9 


A29XA15 


1251-2035 


9 


A29XA16 


1251-1365 


6 


A29XAlfc 


1251-0472 


4 


A29XA17 


1251-1365 


6 


A29XA1B 


1251-1365 


6 


A29XA19 


1251-1365 


6 


A29XA2D 


1251-1365 


6 


A29XA21 


1251-1365 


6 


A29XA22 


1251-1365 


6 


A29XA23 


1251-1365 


6 


A29XA24 


1251-1365 


6 


A29XA25 


1251-1365 


6 


A29XA26 


1251-1365 


6 


A29XA27 


1251-1365 


6 



Qty 


Description 


Mfr 

Code 


Mfr Part Number 


1 


RF-IF KiOThERBOARD ASSEHBLY 


28480 


08569-60068 


10 


CAPACITOR-FXD . 022UF +80-20X lOOVDC CER 


56209 


C023F101H223ZS22-CDH 




CAPACITOR-FXD . 022UF +80-20X lOOVDC CER 


56289 


C D23F 1 0 1 H2232 S22- CDH 




CAPACITOR-FXD .022UF +80-20X lOOVDC CER 


56289 


C 0 23F 1 0 1 H223ZS22-CDH 




CAPACITOR-FXD , 022UF +80-20X lOOVDC CER 


56269 


C 0 23F 1 0 1 H2237.S22- CDH 




CAPACITOR-FXD .022UF +80-20X lOOVDC CER 


56289 


C023F1 0 1 H223ZS22-CDH 




CAPACITDR-FXD . 022UF +8O-20X IDOVDC CER 


56209 


C023F1 0 1 H223Z522- CDH 


1 


CAPACITOR-FXD 2200PF +~10X lOOVDC CER 


28480 


0160-4830 




CAPACITOR-FXD . 022UF +80-2DX lOOVDC CER 


562B9 


C D23F1 0 1 H223ZS22- CDH 




CAPACITOR-FXD . C22UF +80-2flX lOOVDC CER 


56289 


C023F101H2237S22-CDH 




CAPACITOR-FXD . 022UF +B0--20X lOOVDC CER 


562.89 


C023F1 niH223Z522-CDH 




CAPACITOR-FXD , 022UF +8C-20X lOOVDC CER 


56289 


C023F101H223ZS22-CDH 


1 


CAPACITOR-FXD 47UF-t-10X 35VDC TA 


56289 


150D476X9035S2 


1 


CAPACITOR-FXD 22UF+-10X 15VDC TA 


56287 


150D226X9015B2 


7 


CAPACITOR-FXD . 022UF +-20X lOOVDC CER 


28400 


0160-0574 




CAPACITOR-FXD .022UF +-20X lOOVDC CER 


28480 


0160-0574 




CAPACITOR-FXD . 022UF +-20X lOOVDC CER 


28480 


0160-0574 




CAPACITOR-FXD ,02211F +-20X lOOVDC CER 


28480 


0160-0574 




CAPACITOR-FXD . 022UF +-20X lOOVDC CER 


28480 


0160-0574 




CAPACITOR-FXD .022UF ♦-2QX lOOVDC CER 


28480 


0160-0574 




CAPACITOR-FXD . 022UF +-20X lOOVDC CER 


28480 


0160-0574 


4 


DIODE-SWITCHING BOV 200MA 2NS DO-35 


28480 


1901-0050 




DIODE-SWITCHING 80V 200MA 2NS DO-35 


28480 


1901-0050 




DIODE-SWITCHING BOV 2Q0MA 2NS DO-35 


2B480 


1901-0050 




DIODE-SWITCHING BOV 200MA 2NS DO-35 


284B0 


1901-0050 


1 


CONNECTOR 50-PIN H RECTANGULAR 


28480 


1251-4458 


1 


CONNECTOR 34-PIN M POST TYPE 


2B4B0 


1251-4742 


1 


CONNECTOR 26-PIN M RECTANGULAR 


28400 


1251-4736 


1 


SOCKET-IC 14-CONT DXP -SI.DR 


2B4B0 


1200-0508 


1 


CONNECTOR-PC 10 HIR 


28400 


12.51-7022 


2 


CDNNECTOR-RF BhB M PC 50-DliM 


28480 


1250-0257 




CONNECTOR-RF SMB M PC 50-OHM 


28480 


1250-0257 


3 


BRACKET 


28480 


01801-01206 


2 


RIVET-AI.. .123D X .219L 


28480 


0361-0010 


1 


RIVET-AL .123D X .1B8L 


28480 


0361-0078 


1 


RESISTOR 237 IX .125W F TC=0+-100 


24546 


C4-1/B-T0-237R-F 


1 


RESISTOR 56.2 IX .125W F TC=0+-100 


24546 


C4-1/8-T0-56R2-F 


1 


RESISTOR 23.7 IX .5W F TC=0+-100 


28480 


0698-3392 


1 


RESISTOR 90. 9K IX .125W F TC=0+-100 


24546 


C4-1/8-T0-9092-F 




RESISTOR 7.5K IX .125W F TC=0+-100 


24546 


C4-l/a-TO-7501-F 




RESISTOR 100 IX .125W F TC=0+-100 


24546 


C4-1/B-TD-101 -F 




RE:SIST0R 100 IX .125W F TC=0+-1DC 


24546 


C4-1/8-TO-101 -F 




RESISTOR to IX .125W F TC=0+-100 


24546 


C4-1/8-T0-10R0-F 




RESISTOR 10 IX .125W F TC=0+-100 


24546 


C4- 1/0-TO-lOHQ-F 




RESISTOR 5.11K tX .125W F TC=04-100 


24546 


C4-1/8-T0 -5111-F 




RESISTOR IK IX .05W F TC=0+-10Q 


24546 


C3-1/8-T0-1O01-F 




RESISTOR IK IX . 05W F TC=0+-100 


24546 


C3~l/8-T0-1001-F 




RESISTOR IK IX .05W F TC=0+-100 


24546 


C3-1/8-T0-1O01-F 




RESISTOR IK IX , 05W F TC=0« 100 


24546 


C3- 1/B-TO-lOai-F 




RESISTOR IK IX .05W F TC=0+-100 


24546 


C3-1/0-TO-1OO1-F 




RESISTOR IK IX . 05W F TC=0*-100 


24546 


C3-1/8-TO-1001-F 




RESISTOR IK IX .05W F TC=0+-100 


24546 


C3-1/8-T0-10C1-F 


1 


RESISTOR 21. 5K IX .125W F TC-0+-100 


24546 


C4-1/B-T0-2152-F 




NOT ASSIGNED 






5 


CONNECTOR-PC F.DCE 15-CONT/ROU 2-ROWB 


28489 


1251-2035 




CONNECTOR-PC EDGE 15-CONT/ROW 2-ROWS 


28480 


1251-2035 




CONNECTOR-PC EDGE 15-CONT/ROU 2-ROWS 


26480 


1251-2035 




CONNECTOR-PC EDGE 15-CONT/ROW 2-ROWS 


28400 


1251-2035 




CONNECTOR-PC EDGE 15-CONT/ROW 2-ROWS 


28480 


1251-2035 


13 


CONNECTOR-PC EDGE 22-CONT/ROW 2-ROWS 


28480 


1251-1365 


1 


CONNECTOR-PC EDGE 6-CONT/ROU 2-ROWS 


28480 


1251-0472 




CONNECTOR-PC EDGE 22-CONT/ROW 2-ROWS 


28480 


1251-1365 




CONNECTOR-PC EDGE 22-CONT/ROW 2-ROWS 


28480 


1251-1365 




CONNECTOR-PC EDGE 22-CONT/ROW 2-ROUS 


28480 


1251-1365 




CONNECTOR-PC EDGE 22-CONT/ROW 2-ROWS 


28480 


1251-1365 




CONNECTOR-PC EDGE 22-CONT/ROW 2-ROWS 


28480 


1251-1365 




CONNECTOR-PC EDGE 22-CONT/ROW 2-ROWS 


28480 


1251-1365 




CONNECTOR-PC EDGE 22-CONT/ROW 2-ROWG 


28480 


1251-1365 




CONNECTOR-PC EDGE 22-CONT/ROW 2-HDUS 


28480 


1251-1365 




CONNECTOR-PC EDGE 22-CONT/ROW 2-ROWS 


28480 


1251-1365 




CONNECTOR-PC EDGE 22-CONT/ROW 2-ROWS 


28480 


1251-1365 




CONNECTOR-PC EDGE 22-CONT/ROW 2-ROWS 


28480 


1251-1365 
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See introduction to this section for ordering information 

^Indicates factory selected value 
















Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


A29XA28 


1251-1365 


A30 


5086-7720 


A3 1 


5006-7350 

5086-6350 


A32 


0960-0473 


A33 


5086-7203 


A3 4 


5006-7365 

5086-6365 



D Qty 



Description 

CONNECTOR-PC EDGE 22-CONT/RDW 2-RDUS 
FIRST MIXER ASSEMBLY 

YIG-'TUNED OSCILLATOR ASSY (2-4.5 GHZ) 
RESTORED 5086-7350 , REQUIRES EXCHANGE 

YIG-TIJNED FILTER ASSY (1,7-22 GHZ) 

LIMITER (0-l.Q GHZ) 

RF ATTENUATOR ASSEMBLY 

RESTORED 5006-7365, REQUIRES EXCHANGE. 



Mfr 

Code 



Mfr Part Number 



28480 



28490 
2848 0 



28480 

26480 



5066-7720 



5086-7350 

5086-6350 



0760-0473 

5086-7283 



5086-7365 

5086-6365 



See introduction to this section for ordering information 
*Indicates factory selected value 
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Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


A35 


08565-60 01)9 


A35C1- 

A35C4 




A35C5 


0160-3036 


A35C6 


0160-3036 


A35C7 


0160-4959 


A35C8 


0140-0075 


A35CR 1 


1901-0950 


A35J1 


1250-1157 


A35J2 


1250-1435 


A35J3 


1250-0829 


A35L1 


08558-00034 


A3SL2 


08558-00033 


A35L3 


08558-00033 


A35L4 


1 9100-2255 


A35L5 


08565-80003 


A35MP 1 




A35MP2 1 


j 08565-20067 


A35HP3 


' 08565-20092 


A35MP4 


0856S-20068 


A35HPS 1 


08558-00032 


A35MPfr 1 


1 08565-00079 


A35MP7 


3030-0397 


A'35MP8 


3030-0397 


A35HP9 1 


3030-0397 


A35HPtO 1 


! 3030-0397 


A35MP11 ' 


0380-0573 


A35MP12 


3030-0422 


A35MP13 


3030-0422 


A35MP14 


3030-0422 


A35MP15 


3030-0422 


A35KP16 


3030-0422 


A35MP17 


3030-0422 


A35HP18 


2200-0151 


A35HP19 


2740-0001 


A35MP2D 


2740-0001 


A35hP21 


2740-0001 


A35HP22 


08558-20074 


A35HP23 


08565-00058 


A35R1 


0757-0346 


1 

J 


2190-0124 
2200-0105 
2200-01 07 
2200-0113 
2200-01 19 

2200-0171 

2950-0078 

3050-0176 

0360-0002 




0520-0173 

3030-0422 

3050-0003 


A35A1 ' 


08559-60028 


AS^Aiqi 1 


5086-4218 


A35AtRt i 


0683-4705 


A35A1R2 1 


0683-2715 


A3SA2 


08565-6001 0 


A35A2C1 


0180-0098 


A35A2C2 


0180-2208 


A35A2CR1 


1931-0050 


A35A2Q1 


1853-0007 





Qty 


Description 


Mfr 

Code 


Mfr Part Number 




■ 


SECOND CONUERIER A5SEMBI.Y 
TUNED CAUnY (P/D A35MP1 > 


28480 


08565-60009 


8 


3 


CAPACITOR-FDTHRtJ 500CPF +80 -20% 200U 




01 60-303.6 


8 




CAPACITOR-FDIHRIJ 50 0 0PF i80 -20X 20 3'J 




0160-3036 


6 


1 


nAPAr.ITOR-FDTHRU IflPF 5X 20 0V CER 


33095 


54 -7 1 3-0 0 2 - X5E -- 1 0 0 J 


7 


1 


CAPACITOR- FDTHRI.J 22PF lOX SOOV HICA 


72982 


666-353-01 AO-220K 


2 


1 


DIODF-SM SIG SCHOTTKY 


28480 


1901-0950 


2 


1 


CONNECTOR-RF EMA FEM UlD-llOLE 50-OHM 


284B0 


1250-1157 


9 


1 


CONN;RF! 500 OHM; SMC 


28480 


1250-1435 


3 


1 


CDNNECTOR-RF SMC M 5GL-H0LE-FR 50-OMM 


28483 


1250-0829 


5 


1 


COUPLING LOOP, INPUT 


28480 


08553-00034 


4 


2 


COUPLING LOOP-FILTER 


28483 


08550-00033 


4 




COUPLING LOOP, FILTER 


28480 


08558-00033 


A 


1 


INDUCTOR RF-CH-MLD 470NH 10% .105DX.26LG 


28480 


91 0 0-2255 


5 


1 


COIL-SECOND CONVERTER OUT 


28480 


08565-80Q03 


5 


1 


CAVITY BLOCK, SECOND CONVERTER 
NSR ~ MATCHED TO A35MP6 
NOT ASSIGNED 


28480 


08565-20067 


6 


1 


CAPACITOR-DIELECTRIC 


28480 


08565-20092 


6 


1 


CAPACITOR-INNER ELEMENT 


28483 


08565-2006B 


3 




MOUNTING TAD-MIXER DIODE 


28480 


08553 -00032 


7 


■1 


OSCILLATOR FIOUSING/SECOND CONV . COVER 
NSR - MATCHED TO A35MP1 


2B480 


08565-00079 


6 




SCREW-SET 10-32 1-IN-LG FLAT-PT BRS 


30000 


ORDER BY DESCRIPTION 


6 




SCREW-SET 10-32 1-IN-LG FLAT-PT BRS 


00000 


ORDER BY DESCRIPTION 


6 




SCREW-SET 10-32 1-IN-LG FLAT-PT BRS 


00003 


ORDER BY DESCRIPTION 


6 




SCREW-SET 10-32 1-IN-LG FlAT-PT BRS 


00000 


ORDER BY DESCRIPTION 


8 


1 


STANDOFF-HEX ,625-IN-LG 10-32THD 


OODOO 


ORDER BY DESCRIPTION 


8 




SCREW-SKT HD CAP C-80 ,188-IN~LG SST-302 


00000 


ORDER BY DESCRIPTION 


8 




5CREU-BKT HD CAP 0-80 ,180-TN-LG SST-302 


00300 


ORDER BY DESCRIPTION 


8 




SCREW-SKT HD CAP 0-80 .188- IN-LG SST-302 


00000 


ORDER BY DESCRIPTION 


B 




BCREU-SKT HD CAP 0-80 ,1P,8-TN-LG SST-302 


30300 


ORDER BY DESCRIPTION 


8 




SCREW-SKT HD CAP 0-80 ,188 IN-LG SST-302 


oonoo 


order by DESCRIPTION 


8 




SCREW-SKT HD CAP 0-80 .1G8-TN-LG SST-302 


00000 


ORDER BY DESCRIPTION 


0 


1 


SCREW-MACH 4-40 ,75-IN-LG PAN-HD-POZI 


00000 


ORDER BY DESCRIPTION 




3 


NUT-1 IEX-DE(L-CHAM 10-32-THD .109-IN-THK 


oonoo 


ORDER BY DESCRIPTION 


11 




NUT-HEX-DBI..-CHAM 10-32-THD ,109-IN-TMK 


GOOflO 


ORDER BY DESCRIPTION 


B 




NUT-HEX-DBL-CHAM 10-32-THD .109-IN-TDK 


03000 


ORDER BY DESCRIPTION 




1 


INSUI..ATOR-C.OUPLING POST 


28480 


08558-20074 


2 


1 


CnVE.R-OSCILLATOR HOUSING 


28480 


08565-00058 


2 


1 


RESISTOR 10 IX .125W F TC=0+-100 
A35 MISCELLANEOUS PARTS 


24546 


C4- 1/8-TO-lORO-F 


4 


2 


WASHER -LK INTL T NO . 10 . 195-lN-ID 


28480 


2190-0124 


A 


2 


BCRF.W-MACH 4-40 .312-IN-LG PAN-HD-PtiZI 


03000 


ORDER BY DESCRIPTION 


6 


16 


SCREW-MACH 4-40 .375-IN-LG PAN-HD-POZI 


0 G 0 0 Q 


ORDER BY DESCRIPTION 


4 


2 


SCREW- MACH 4-40 .625-IN-LG PAN-HD-POZI 


03000 


ORDER BY DESCRIPTION 


H 


8 


SCREW-MACH 4-40 1-IN-LC PAN-HD-POZI 


00000 


ORDER BY DESCRIPTION 


4 


1 


SCREW-MACH 4-40 ,75-IN-LG 82 DEG 


00000 


ORDER BY DESCRIPTION 


9 


1 


NUT-HEX-DBL-CHAM 10-32-THD . 067-lN-THK 


20480 


2950-0078 


1 


3 


UASHER-FL MTLC NO. 8 ,1B8 -IN-ID 


28480 


3050-0176 


6 


1 


TERMINAL-GLDR LUG PL-MTG F0R-*2-SCR 


28480 


0360 -0002 






SCREW-MACH 2-56 .1S8-IN-LG PAN-HD-POZI 


0 0 0 3 0 


ORDER BY DESCRIPTION 






SCREW-SKT HD CAP 0-80 .188-IN-LG SST-302 


00000 


ORDER BY DESCRIPTION 






WASHER-FL NM NO. 6 .141 -IN-ID .375TN-DD 


28480 


3350-0003 






SECOND CONVERTER OSCILLATOR ASSEMBLY 


28480 


0B558-60C2B 


1 




TC21 IN TO -72 PKG 


28430 


5006-4218 


B 




RESISTOR 47 5X . 25W FC TC=~400/+50C 


01121 


CB4705 


B 




RESISTOR 270 5X ,25U FC TC=-400/+600 


D1 121 


CB2715 


B 




SECOND CONVERTER FILTER ASSEMIlLY 


28480 


08565-60010 






CAPACITOR-FXD 100UF+-20X 20VDC TA 


56289 


150D1 37X0020S2 






CAPACITOR-FXD 220UF+-10X 1 OVDC TA 


56289 


150D227X9010S2 


H 




DIODE -SWITCHING GOV 200MA 2NS DO-35 


28480 


1901-3050 


1 


1 


TRANSISTOR PNP 2N3251 SI TO-IB PD=360MW 


04713 


2N3251 
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See introduction to this section for ordering information 
*Indicates factory selected value 

















Table 6-3. Replaceable Parts 




See introduction to this section for ordering information 
*Indicates factory selected value 
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Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A36 


nB5^.5-6ni24 


1 


■ 


TUNING STABILIZER ASSEMBLY 


28430 


08565-60124 


A36C1 


OlfeO-2437 


1 




CAPACITOR-FDTHRU 5000PF +80 -20% 200V 


2848(1 


(1160-2437 


A36Ca 


0160-2437 


1 




CAPACITOR-FDTHRU 5000PF +80 -20% 200V 


28480 


0160-2437 


A36C3 


0160-2437 


1 




CAPACITOR-FDTHRU 5000PF +80 -20% 200V 


28480 


0160-2437 


A36C4 


0160-2437 


1 




CAPACITOR-FDTHRU 5000PF +80 -20% 200V 


2B4B0 


0160-2437 


A36C5 


0160-2437 


1 




CAPACITOR-FDTHRU 5000PF +80 -20% 200V 


28480 


0160-2437 


A36C6 


0160-2437 


1 




CAPACITOR FDTHRU 5000PF +80 -20% 200V 


2848 0 


0160-2437 


A36C7 


0160-0970 


3 


1 


CAPACITOR-FXD ,47UF +-10% 80VDC POL YE 


28480 


0160-0970 


A36hPl 


On5S5-20045 


7 


1 


HOUSING-TUNING STABILIZER 


28480 


08555-20045 


A36HP2 


08555-00013 


7 


1 


COVER-PLS AMP, VCXO 


28480 


0BS55-0OB13 


A36MP3 


08555-00012 


6 


1 


COVER-DISCRIMINATOR 


28480 


08555-00012 










A36 MISCELLANEOUS PARTS 








0330-0178 


4 


1 


GASKET SECT SIL-RBR .03-THK 1.5-LG 


28480 


0330-0178 




0360-0452 


0 


2 


TERMINAL -SLDR LUG PL-MTG FOR -*10-509 


28480 


0360-0452 




0624-0078 


6 


17 


SCREW-TPG 6-32 ,375-lN-LG PAN-HO-POZI 


28480 


0624-0078 




0624-0227 


7 


5 


SCREW-TPG 4-40 .25-IN-LG PAN-HD -P071 STL 


onoOD 


ORDER BY DESCRIPTION 




1250-1227 


7 


1 


CONNECTCIR-RF SMA « UNMTD 50- OHM 


28480 


1250-1227 




2190-0009 


4 


1 


UASHER-LK INTL T NO. 8 . 168-IN-ID 


28480 


2190-0009 




2200-0167 


8 


2 


GCREU-MACH 4-40 ,375-IN-LG 82 DEG 


OOODO 


ORDER BY DESCRIPTION 




6960-0059 


1 




PLUG-HOLE RND'HD FOR .1Q7-D-HOLE NYL 


28480 


6960-0059 




8120-0229 


9 




CABLE-COAX 50-OHM 29PF/FT 


28480 


8120-0229 


A36A1 


08555-60057 


5 


■ 


DISCRIMINATOR ASSEMBLY 


28490 


08555-60057 


A36A1C1 


0160-2055 


9 




CAPACITOR-FXD ,01UF +80-20% lOOVDC CER 


28480 


0160-2055 


A36A1C3 


0180-0197 


8 


11 


CAPACITOR-FXD 2,2UF+-lfl% 20VDC TA 


56289 


150D225X9020A2 


A36A1C3 


0180-1743 


2 


1 


CAPACITOR-FXD .1UF+-10% 35VDC TA 


56289 


150D104X9035A2 


A36A1C4 


0180-0197 


8 




CAPACITOR-FXD 2.2UF+~10% 20VDC TA 


56289 


150D225X902CA2 


A36A1C5 


0180-0197 


a 




CAPACITOR-FXD 2.2UF+-10X 20VDC TA 


56289 


150D225X9020A2 


A36A1C6 


0160-3533 


D 


2 


CAPACITOR-FXD 470PF +-5% 300VDC MICA 


28480 


0160-3533 


A36AtC7 


0160-3533 


0 




CAPACITOR-FXD 47DPF +-5% 330VDC MICA 


28460 


0160-3533 


A3<)A1Ca 


0160-3538 


5 




CAPACITOR-FXD 750PF +-5% lOOVDC. MICA 


28480 


0160-3538 


A36AtC9 


0160-3538 


5 




CAPACITOR-FXD 750PF +-5% lOOVDC MICA 


28480 


0160-3538 


A36A1C1 0 


0180-0197 


8 




CAPACITOR-FXD 2.2UF+-10% 20VDC TA 


56289 


150D225X902CA2 


A36A1C1 1 


0160-2220 


0 




CAPACITOR-FXD 120DPF +-5% 300VDC MICA 


2848 0 


0160-2220 


A36A1C12it 


0160-2206 


2 


1 


CAPACITOR-FXD 16QPF +-5% 300VDC MICA 


28480 


0160-2206 


A36A1C13 


0180-0197 


8. 




CAPACITOR-FXD 2.2UF+-10% 20VDC TA 


56289 


150D225X9020A2 


A36A1C14 


0160-2055 


9 




CAPACITOR-FXD .CIUF +80-20% lOOVDC CER 


28400 


0160-2055 


A36A1C1S 


0160-2055 


9 




CAPACITOR-FXD ,01UF +80-20% lOOVDC CER 


28480 


0160-2055 


A36A1C16 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A36A1C17 


0160-2453 


1 


1 


CAPACITOR-FXD . 22UF ^-l 0% 80VDC POLYE 


28480 


0160-2453 


A36AlCte 


0180-0197 


8 




CAPACITOR-FXD 2.2UF+~10% 20VDC TA 


56289 


1SOD225X9O20A2 


A36A1C19 


0100-0197 


8 




CAPACITDR-r-XD 2.2UF+-10% 20VDC TA 


56289 


150D225X9020A2 


A36A1C20 


0180-0197 


8 




CAPACITOR-FXD 2.2UF+-10% 20VDC TA 


56289 


150D225X9020A2 


ASibAlCRl 


1901-0518 


8 


2 


DIODE -5M SIG SCHOTTKY 


28480 


1901-0518 


A36A1CR2 


1901-0518 


8 




DIODE-SM SIG SCHOTTKY 


28480 


1901-0518 


A3/i)AlCR3 


1902-3104 


6 


1 


DIODF.-ZNR 5.62V 5% DO-35 PD=.4U 


28480 


1902-3104 


A36A1CRA 


1901-0040 


1 


5 


DIODE-SWITCHING 30V SOMA 2NS DO-35 


28480 


1901-0040 


A36A1L] 


9100-1646 


5 


a 


INDUCTOR RF-CH-MLD 430UH 5% .2DX.45LG 


20480 


9100-1646 


A36A1L2 


9100-1647 


6 


1 


INDUCTOR RF-CH-MLD 470UH 5% .2DX.45LG 


28480 


9100-1647 


A3ISA1L3 


9100-1646 


s 




INDUCTOR RF-CH-MLD 430UH 5% .2DX.45LG 


28480 


9100-1646 


A36A1L4 


9140-0318 


0 


1 


INDUCTOR RF-CH-MLD 330UH 1% .1660X.335LG 


284B0 


9140-0318 


A36A1L5 


9140-0210 


1 


3 


INDUCTOR RF-CH-MLD lOOUH 5% . 166DX, 385L.G 


28480 


9140-0210 


A36A1L6 


9140-0210 


1 




INDUCTOR RF-CH-MLD lOOlIH 5% . 166DX . 38.5LG 


28480 


9140-0210 


A36A1L7 


9140-021 0 


1 




INDUCTOR RF-CH-MLD lOOUH 5% .166DX.305LG 


28480 


9140-0210 


A36A1Qt 


1855-0081 


1 


1 


TRANSISTOR J-FET N-CHAN D-MODE SI 


28480 


1855-0081 


A36A1Q2 


1854-0882 


8 


7 


TRANSISTOR NPN PD=30OMU FT=20I)MHZ 


28480 


1854-0682 


A36A1Q3 


1854-0882 


8 




TRANSISTOR NPN PD=300MW FT=200MHZ 


28480 


1854-0882 


A3fcAlQ4 


1854-0882 


8 




TRANSISTOR NPN PD=300MU FT=200MHZ 


28480 


1854-0882 


A3&A1Q5 


1854-0882 


8 




TRANSISTOR NPN PD=300MM FT=200MHZ 


28480 


1854-0882 


A36A1Q6 


1854-0019 


3 


3 


TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1854-0019 


A36A1Q7 


1854-0019 


3 




TRANSISTOR NPN ST TO-18 PD=360MW 


28480 


1854-0019 


A36AlQe 


1853-0034 


a 


2 


TRANSISTOR PNP SI TO-IB PD=360MW 


28480 


1853-0034 


A36A1Q9 


1853-0034 


0 




TRANSISTOR PNP SI TO-18 PD=360MW 


28480 


1853-0034 


A3&A1Q10 


1854-0045 


5 


1 


TRANSISTOR NPN SI TO-18 PD=500MM 


28480 


1854-0045 


A36A1R1 


0683-1055 


5 


1 


RESISTOR IM 5% .25W FC TC=-800/+90C 


01121 


CB1055 


A36AtR2 


0698-3162 


a 


1 


RESISTOR 46. 4K 1% .125U F TC=0+-100 


24546 


C4-1/8-T0-4642-F 


A36A1R3 


0698-3152 


8 


1 


RESISTOR 3.48K 1% .125(0 F TC=0+-100 


24546 


C4-1/8-T0-3481-F 


A36A1R4 


0698-3150 


6 


1 


RESISTOR 2.37K 1% .125U F TC=0+-130 


24546 


C4-1/8-T0-2371-F 


A36A1RS 


0698-3157 


3 


4 


RESISTOR 19. 6K 1% .125(0 F TC=0+-100 


24546 


C4-1/8-T0-1962-F 



6-88 



See introduction to this section for ordering information 
^Indicates factory selected value 



















Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A36A1R6 


0757--028() 


3 


|H 


RESISTOR IK 1% ,125U F TC=e+-10C 


24546 


C4-1/8-T0-1RC1 -F 


A36ftlR7 


07S7-0433 


4 




)1ESI5T0R 162 IX . U'5U F TC^0t--100 


24546 


C4 • 1/8-T8-162R-F 


A36A1R8 


0698-0083 


B 




RESISTOR 1.96K IX ,1?5U F TC=0+-10C 


24546 


C4 -1/a-TO -1V61-F 


A36A1R9 


0757-0424 


7 




RESISTOR I.IK 1% .125U F TC=0*-100 


24546 


C4- 1/8-T0--1 101 -F 


A36A1RU1 


0757-0442 


9 




RESISTOR ion IX .125U F TC=0+-100 


245 46 


C4-1/8'T0-inC2-F 


A3bA1Rn 


0/>?n-3157 


3 




RESISTOR 19. 6K IX .1251) F TC=0i-in0 


24546 


C4 •1/B-T0-1962-F 


A36A1R1S 


0757-0280 


3 




RESISTOR 1)F IX ,125W F T(;=0»-H)0 


245 46 


C4-1/0- TO tnci- F 


A36AlRt3 


0757-0401 


0 


6 


RESISTOR 10 0 IX . 1 25U F TC=.')< 10 0 


24546 


C4--t/8-T!)-101 -F 


A3SAlRt4» 


0698-3434 


9 


1 


RESISTOR 34.8 IX .12510 F TC^O-i-lOO 


24546 


C4 -1/B-Tfi -34R8-F 


A36A1R15 


0757-0401 


0 




RESISTOR 10 0 IX ,125U F rC=0+ -ll)D 


24546 


C4-l/e-T0-101 -F 


A3bAlRlb 


0757-0401 


D 




RESISTOR 100 17. ,125)J F TO-0+-100 


245 46 


C4-1/8-T0- 101 -F 


A3bAlR17 


0698-3155 


1 


4 


RESISTOR 4.64K IX .125U F TC=0+-10.0 


24546 


C4- l/e-T8-4b41-F 


A3&A1R1B 


0698-3155 


1 




RFSISTOP 4.64K IX . 1 25U F TC=0+-100 


24546 


C4 1/8- TC -4Yi41-F 


A3bA1R19 


0698-3157 


3 




RESISTOR 19. 6K IX .125W F Tr,=)H-100 


24546 


C4 1/8-T0-1962-F 


A3bAlR20 


0698-3157 


3 




RESISTOR 19. 6K IX .125U F Tn=0t-100 


24546 


C4 1/8-Tfl- 1962 -F 


A3bAlR21 


0757-0438 


3 




RESISTOR 5.1 IK IX .125W F TC=fli-10 0 


24546 


C4 l/B-TO-Slll-F 


A36A1R22 


0757-0438 


3 




RESISTOR 5,1 IK IX .125U F TC=0+-100 


245 46 


C4 1/8-T0-5111-F 


A3<>A1R23 


0757-0438 


3 




RESISTOR 5.1 IK IX ,125U F TC=0) -10 0 


2 4546 


C4-1/B-T0-5111 F 


A36A1R24 


0757-0401 


D 




RESISTOR 100 IX .125(J F TC=0+-100 


24546 


C4 1/8-TO- 1 ni-F 


A3bAlR2S 


0757-0439 


4 


1 


RESISTOR 6.B1K IX ,1251) F TO=iH-l.')0 


24546 


C4 1/B-T3-6811-F 


A36AlR2b 


0757-0442 


9 




RESISTOR lOK IX .125W F TC==0+-100 


245 46 


C4-1/8-T0 ■1002-F 


A36A1R27 


069FJ-3154 


D 


1 


RESISTOR 4.22K IX .125U F Tn=0i-100 


24546 


C4 1/B-T0-4221-F 


A36A1R2B 


0757-0442 


9 




RESISTOR lOK IX .125U F TC=0+-100 


24546 


C4 1/9-T0-1002-F 


A36A1R29 


5757-0401 


0 




RESTSTOR 18!) IX ,125W F rr,--C-t-100 


2 4546 


C4 -1/8-TO-lOl-F 


A3bA1R30 


0757-0442 


9 




RESISTOR lOK IX .125U F TC=0+-10fl 


24546 


C4 1/8-T0-1002-F 


A36A1R31 


0757-0401 


0 




RESISTOR 1,18 IX . 1 25W F TC=0-i -inO 


24546 


r,4-l/8-T0-101-F 


A36A1R32 


0698-3155 


1 




RESISTOR 4.64K IX .125U F TC=0 + -ir.f. 


24546 


C4- 1/8-TC-4641-F 


A3&A1IJ1 


1821-0001 


4 


1 


TRANSISTOR ARRAY 14 PIN P)_.STC DIP 


3) .585 


CA3046 


A36AUI2 


1820-0327 


5 


1 


10 GATF TT),. NANO QUAD 2 -IN)^ 


(M295 


SN74C1N 










A36A1 (nEr.E),.t.ANEOl)S PARTS 








1251-0600 


0 


8 


CONNEOTOR-SGL CONI PIN 1 , 1 4 NM-BSC~S2 SQ 


28480 


1251- 0600 




1251-3214 


8 


1 


GONTAOT-CONN D/U- PDST-TtPE FEM 


28480 


1 251-3214 




1251-4803 


3 


HI 


CONNECTOR 1-PIN F POST Tr)->r 


28481. 


1251-4803 


A36A2 


1)8555-60099 


5 


■ 


'vXD.TAGE CON1RCI.I..E.D ORYRTA). OSC . ASSE.hFO.Y 


28400 


08555-60899 


A36A2Ct 


0160-3094 


8 


■1 


CAPACITOR-FXD .lUf +-10X ICnVDC CFR 


20480 


0160-3094 


A36A2C2 


0121-0452 


A 




CAPACITOR- y TRNR-AIR 1.3 5.4RF 175y 


74970 


187 0103-028 


A36A2C3 


0121-0451 


3 




CAPAGITOR-V TRMR-AIfi 1.7-llPF 175V 


74970 


187-0106-028 


A36A2C4 


0160-4299 


7 


1 


CAPACITOR-FXD 2200PF ♦ -28X 250yDC OCR 


562199 


C067F251 F222MB22- CDH 


A36A2C5 


0160-2055 


9 




CAPACITOR-FXD .1)11)1- +80-20X lOOVPC CF.R 


20 400 


0160-2055 


A3bA2C7 


0160-2055 


9 




CAPACITOR-FXD ,»1I)F I80 -28X lOOVCC fER 


E84B0 


0160-2055 


A36A2C8 


0160-5115 


8 




A),TERNATF. FOR 0160-5114 


2848 0 


0161) -SllS 


A3bA2CB« 


0160-5114 


7 


1 


CAPACITOR-FXD 24 OFF +-5X 38 0VDC Gl. 


284B0 


0160-5114 


A36A2C9 


0160-2204 


0 


2 


CAPACITOR-FXD IDOPF -t 5X SflOODC MICA 


28480 


0160-2204 


A36A2C10 


0160-2204 


0 




CAPACITOR-FXD 130PF «- 5X 380VDC MICA 


20480 


0160-2204 


A3bA2Ctl 


0180-0197 


8 




CAPACITOR-FXD 2.2UF+-10X 20yDC TA 


56289 


150D225X902CA2 


A36A2C12 


0180-0197 


8 




CAPACITOR-FXD 2.2I.1F1-10X 20VDC TA 


56289 


150D225X9020A2 


A36A2C13 


0180-0291 


3 


2 


CAPACITOR-FXD lUF^-lOX 35yOC TA 


56289 


15OD105X903SA2 


A3feA2C14 


0130-0291 


3 




CAPACITOR-FXD lUFi-lOX 35VDC TA 


56289 


150D1 D5X9035A2 


A36A2C1S 


0180-0197 


8 




CAPACITOR-FXD 2.2UF+-10X 20VDC TA 


562.8'? 


15nr;225X902l)A? 


A36A2r,1b 


0121-0451 


3 




CAPACITOR-V TRhS-AIR 1.7-11PF 1750 


74978 


187-0106-028 


A36A2C17 


0180-0229 


7 


1 


CAPACITOR-FXD 33UF+-10X lOODC TA 


5628? 


150D336X9010r.2 


A36A2Cta* 


0160-2202, 


8 


1 


CAPACITOR-FXD 75PF +-5X 30I)VDC MICA 


20480 


.1160-2202 


A36A2CR 1 


0122-0221 


7 


4 


DIODE-VVC lOOPF inx C4/C25- MIN=2 BVR=3flV 


28480 


012.2 0221 


A3fcA2CR2 


0122-0221 


7 




DIODE-WC lOOPF 10% C4/C25 MIN=2 ByR=38V 


28480 


0122-0221 


A36A2CR3 


0122-0221 


7 




DIODF-yVC lOOPF lOX C4/C25-MIN=2 BVR-30U 


28480 


0122-0221 


A36A2CR4 


0122-0221 


7 




DIODE- yVC 180PF 10% C4/C25 MIN-2 ByR=30V 


28480 


0122-0221 


A36A2CR5 


1901-0040 


1 




DIODE-SUITCHING 30V 5QMA 2NS DO-35 


28480 


1901-0040 


A36A2CRb 


1901-0040 


1 




DIODE-GUITCHING 30V SOMA 2NS DO-35 


28480 


1901-0040 


A36A2CR7 


1901-0040 


1 




DIODE-SUITCHING 30V SOMA 2N3 DO -35 


284G0 


1901-0040 


A36A2CRB 


1901-0025 


2 


1 


DIODE- GE.N PRP lOOV 20 8MA EO-7 


28480 


1901-0025 


A36A2CR9 


1901-0040 


1 




DIODE-SUITCHING 30V 50MA 2N3 DO-35 


20480 


1901-0040 


A3bA2El 


9170-0029 


3 




CORE-SHIELDING BEAD 


2848 0 


9170-0029 


A36A2L1 


9100-1656 


7 




INDUCTOR RF-CH-ML.D 1 . 3MH 5X ,23PX.57)..G 


20480 


910(1 1656 


A36A2L2 


9100-3156 


6 




INDUCTOR RF-CH MI..D 470H 5X X.59BLG Q-65 


2848 8 


9100-3156 


A36A2L3 


9140-0137 


1 




INDUCTOR RF-CH-MI..D IMH 5X .2DX.45LG Q=60 


28400 


9140-0137 


A36A2L4 


9140 -0137 


1 




INDUCTOR RF-CM-MI.D IMH 5X .2DX.45LG 1^=6 8 


28480 


9140-1)137 


A3bA2US 


9140-0137 


1 




INDUCTOR RF-CH-Ml, D IMH SX .2DX.45LG Q=60 


2B480 


9140 0137 


A36A2L6 


9100-1648 


7 




INDUCTOR RF-CH MI.D 5601.1H 5X .2DX.45),G 


2848 0 


9130-1648 


A3bA2Ql 


1854-0882 


8 




TRANSISTOR NPN PD=30CMU FT=200MHZ 


28480 


1854-0802 


A3bA2q2 


1854-0882 


8 




TRANSISTOR NPN PD==300MU FT=20DMHZ 


28480 


1854-0882 


A3bA2Q3 


1854-0882 


8 




TRANSISTOR NPN PD=300MU FT-200MMZ 


20480 


1854-0882 


A3bA2Q4 


1855-0020 


8 




IRANSISTOR .I-FE;T N CHAN D MODE TO-IO SI 


2 84 80 


1855-0020 


A36A2Q5 


1854-0019 






TRANSISTOR NPN SI TO- 18 PD=360MU 


2.8480 


1854 -OOI? 



See introduction to this section for orderinf^ information 
*Indicates factory selected value 

6-89 
























Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




H(fi3-B010 


2 




TRANSISTOR PNP ST TO-18 PD=360hW 


28480 


1853-0010 


A36A2Q7 


1854-0332 


3 




TRANSISTOR NPN SI TO-39 PD=1U FT=80CMMZ 


28480 


1854-0332 


A36A2R1 


0757-0280 


3 




RFSTST8R IK IX .125U F Tr,=0-*-10 0 


24546 


C4-1/8-T0-10D1-F 


A36A2R2 


0757-0280 


3 




RESISTOR IK 1% .125U F TC=C+-100 


24546 


C4-1/8-T0-10C1-F 


A36A2R3 


0698-3247 


2 




RESISTOR 4.53K ,25X .125W F TC=0+-50 


28480 


0698-3247 


A36A2R4 


0698-7828 


3 


1 


RESISTOR 4.37K . 25X .125U F TC=n4-l00 


19701 


MFS201/4-Tn-4371-C 


A3fcA2R5 


0757-0420 


1 


2 


RESISTOR 1.62K IX .125U F TC=Di-10D 


24546 


04-1/B-TD -1621-F 


A36A2R6 


0757-0420 


1 




RESISTOR 1.62K IX .125U F TC=0+-100 


24546 


C4-1/8-T0-1621-F 


A3(!>A2R7 


0690-3155 


1 




RESISTOR 4.64K IX .125W F TC^O+'-lOO 


24546 


C4-1/B-T0-4641--F 


A36A2R9 








NOT ASSIGNED 






A3(SA2R9 


0698-3153 


9 


1 


RESISTOR 3.83K 1% .125U F TC=0+-100 


2 4546 


C4-1/S-T0-3831-F 


A3aA2Rt U 


0757-0440 


7 


1 


RESISTOR 7.5K IX .125U F TC=0+-100 


24546 


04-1/8-TO-7501-F 


A36A2R1 1 


0757-0438 


3 




RESISTOR 5.11K IX .12SU F TC=n*-10a 


2 4546 


C4--l/B-T0-5n 1-F 


A36A2R12 


0757-0438 


3 




RESISTOR 5.11K 1% .125U F TC=0+-I00 


24546 


C4-1/8-T0-5111-F 


A36A2R13 








NOT ASSIGNED 




1 


A36A2Rt4 








NOT ASSIGNED 




j 


A36A2Rt5 


0698-3151 


7 


1 


RESISTOR 2.87K IX .125U F TC=^0*-10 0 


24546 


C4-1/Q-T0-2871-F 


A36A2Rlf) 


0757-0280 


3 




RESISTOR IK 1% .125U F TC-0+-100 


24546 


C4--1/8-TO-1001-F 


A36A2R17 


0698-0083 


8 




RESISTOR 1.96K 1% ,125U F TC=0«— 100 


24546 


C4--1/8-TO-1961-F 


A36A2RUI 


0683-1005 


5 


1 


RESISTOR 10 5X .25W FC TC=-4n0/'+500 


01121 


CBl 005 


A36A2R19 


0757-0459 


8 


1 


RESISTOR 56. 2K IX .125U E 10=^04-100 


24546 


C4-1/B-T0-5622-F 


A36A2R20 


0698-3408 


7 


1 


RESISTOR 2.15K IX ,5U F TC=04-t00 


28400 


0698-3408 


A3<)A2R21 


0757-0444 


1 


2 


RESISTOR 12, IK IX .125U F rO=04-10D 


24546 


C4-1/B-T0-1212-F 


A36A2R22 


0757-0411 


2 


1 


RESISTOR 332 IX , 125U F TO=04-lQ0 


24546 


C4-1/8-T0-332R-F 


A3/SA2R23 


0698-3156 


2 


1 


RESISTOR 14. 7K IX .125U F 10=04-100 


24546 


C4 -1/8-T0-1472-F 


A3aA2R2A 


0757-0444 


1 




RESISTOR 12. IK IX .125U F TC=04-100 


24546 


C4-1/0-TO-1212-F 


A36A2R25 


0757-0416 


7 


1 


RESISTOR 511 IX .125W F 10=04-100 


24546 


C4 -l/8-T0-5IlR~F 


A36A2R26* 


0757-0460 


1 


1 


RESISTOR 61. 9K IX .125U F TC=04-100 


24546 


O4~l/8-T0-6192-F 


A36A2R27* 


0757-0179 


3 




RESISTOR 21, 5K IX ,125U F TC=04-100 


24546 


C4--1/B-T0-2I52-F 


A36A2RT1 


0837-0075 


4 


■ 


THERMISTOR DISC 500-OHM T0=-3 . 9X/C-DEC 


20480 


0837-0075 


A36A2I.J1 


1026-0229 


8 




10 OP AMP LOW-DRIFT TO-99 PKG 


06665 


CP-05CJ 


A36A2W1 


08555-60018 


8 


B 


CABLE ASSEMBLY-PULSE AMPLIFIER 


28480 


08555-60018 


A36A2Y1 


0410-0013 


6 


1 


CRYSTAL- QUARTZ 1000.000 KHZ 


28480 


041 0-0013 










A36A2 MISCELLANEOUS PARTS 








0380-0843 


5, 


3 


STANDOFF- RUT-ON .125-lN-LG 4-40THD 


00000 


ORDER BY DESCRIPTION 




1200-0770 


8 


1 


SOCKET-XTAL 2-CONT HC-6/U DIP-SLDP 


28480 


1200-0770 




1251-0600 


0 




CONNEOTOR-SGL CONT PIN 1 . 1 4 • MM- BSC- -SZ SQ 


28480 


1251-0600 


A36A3 


5086-7162 




1 


SAMPLER- 2-4 GH7 


28480 


5086-7162 



See introduction to this section for ordering information 
*lndicates factory selected value 

6-90 


















Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


A37 


00565-60192 


1 


A37C1- 






A37C6 


00565-20062 


0 


A37C7 


0160-2437 


1 


A37C0 


0160-2437 


1 


A37C9 


0160-2437 


1 


A37C10 


0160-2437 


1 


A37C11 


0160-2437 


1 


A37C12 


0140-0076 


a 


A37E1 


9170-0029 


3 


A37E2- 






A37E7 


0(;i565 -20063 


1 


A37J1 


1250-0029 


3 


A37J2 


1250-1435 


9 


A37J3 


1250-0029 


3 


A37JA 


1250-0029 


3 


A37J5 


1250-0029 


3 


A37Jfe 


1250-0829 


3 


A37L1- 






A37L6 


00565-60057 


7 


A37MP1 


00565-20192 


7 


A37MP2 


08565-00063 


9 


A37hP3 


00565-00122 


1 




0360-0042 


4 




0090-0098 


3 




2190-0124 


4 




2200-01 03 


2 




2260-0002 


6 




2950-0007 


4 




2950-0070 


9 




3050-0022 


6 


A37A1 


00565-60014 


6 


A37A1C1 


0160-3873 


1 


A37A1C2 


0160-3070 


6 


A37A1C3 






A37A1C4 


0160-3879 


D 


A37A1C5 


0160-3870 


U 


A37A1C6 


(1160-3073 


1 


A37A1E1 


0360-0124 


3 


A37A1L1 


9100-0346 


0 


A37A1MP1 


1200-0172 


4 


A37A1Q1 


5006-4218 


7 


A37A1Q2 


1853-0007 


7 


A37A1R1 


0698-3449 


6 


A37A1R2 


0690-3160 


0 


A37A1R3 


0757-0442 


9 


A37A1R4 


0757-0410 


9 


A37AIR5 


0757-0420 


3 


A37A1TP1 


1251-0600 


D 


A37A2 


08565-60013 


5 


A37A2C1 


0160-3090 


2 


A37A2CR1 


1901-1 005 


6 


A37A2CR2 


1901-1085 


6 


A37A2E1 


0360-0124 


3 


A37A2E2 


0360-0124 


3 


A37A2L1 


9100-2259 


B 


A37A2L2 


9100-2255 


El 


A37A2L3 


9100-2251 


II 


A37A3 


08565-60186 


3 



Qty 


Description 


Mfr 

Code 


Mfr Part Number 


1 


IH.1RI) CONUERTtR AfiF.EMtfL.y 


20100 


0E5.':>5-6ni92 


2 

6 


TUNINt; SCREW 


28480 


08565-20062 


5 


CAPACITOR-FDIHRU SOSOPF <00 23X 2309 


20403 


31 60-2437 




CAPAClTnR-FDTHRU 5000PF tBO -207. 2009 


20400 


0160 -2437 




CAPACITOR- FDIHrUI 5IH)1IPF -1011 ■ 207 2009 


20480 


3160-2437 




CAPACITOR-FDTHRU SflOOPF 400 -207 2009 


20403 


0160-2437 




CAPACITOR-FOTHRU 5000PF <83 -207 2309 


2048 0 


0160-2437 


1 


CAPACITnP-FDTIlPU 330PF 107 5009 MICA 


72902 


666-053 OlAO -331K 


1 


CORF 5tlT.E.I..DING tEAD 


20100 


9173-0029 


6 


CONTACT FINF.fr 


2848 (! 


08565 -2006.T 


5 


CONNFCTOR-RF PMC M SCL-KOl.F-TR 50-OF;rt 


20400 


1250-0829 


1 


CONNiRFi 500 nUMi SMC 


2848 (! 


1 250 1435 




CONNECTOR- RF PMC M PGL-lini.E-FR 50-DHrt 


2040!) 


1250-0829 




CONNECTOR- RF SMC M SCI. - HOi.F -FP 50-Ollh 


28400 


1250-0829 




CONNECTOR- RF PMC M PFL-t,OLE-FR 50- OHM 


2.840 3 


1250-0829 




CDNNECTOR-RF SMC M SCL-HOI.F -FR 50-O!tM 


20400 


1250-0829 


6 


COIL/riLTFR ASSEMFil.Y 


28480 


00565-60057 


1 


HCOSING-TH1 RD CONVERTER 


50403 


0B565-20192 


1 


GASKF.T-THIRP CONVER TFR 


2848 0 


00565-00063 


1 


COVER-THIRD CONVERT CR 

A37 MISC.FI.LANEOUS PARTS 


20100 


08565-001 22 


1 


TERMINAL-PI. DR LDP PL.-MTF FOR #6 PPR 


2040 3 


3360r0042 




TOBING-FLEX ,032' ID TFE .(( 16-WALL 


20483 


0890-0098 


5 


WASHER -LK INTL T NO. 13 .175 -IN- ID 


20100 


2190-0124 


44 


SCREW -MACH 4-40 ,25 -lN -lC PAN-HD -P07T 


0 0. 0 0 0 


ORDER BY DESCRIPTION 


6 


NIIT-HEX -DBl -CHAM 4 40-THD .362 IN-THK 


3 0 3 0 0 


ORDER BY DESCRIPTION 


6 


NUT -HEX-DBI.-CHAM 5/16-32 -THD ,094-IN-THK 


0 0 0 0 3 


ORDER BY DESCRIPTION 


1 


NUT- HEX- DDL- CHAM 10-32-THD . 367-IN THK 


2018 0 


2950-0370 


6 


WASHl-ft-FL MTLC 5/16 IN .3101N-ID 


28403 


3050-0022. 


1 


THIRD CONVERTER AMPl.lFIER APPEMDl.Y 


20400 


08565-60014 




C.APACIT0R-FXD 4.7PF ^ .5PF 2009DC CFR 


28 400 


016(1-3873 




CAPACITOR -FXD ITOOPF +-207 1039DC CE R 
NOT ASSIGNED 


2848 0 


0160-3070 


1 


CAPACITOR-FXD ,310F <-20X IflOVCC CE R 


2810 0 


3160-3079 




CAPACITOR-FXD IftOOPF -<-?07 I009DC CER 


28480 


0160-3870 




CAPACITOR-FXD 4.7PF t-,5PF 2009DC CER 


2010 0 


0160-3073 


4 


CONNECTOR -SGL CONT PIN , 04 -IN-B3C-S7. RND 


28400 


0360-012.4 


1 


INDUCTOR RF-CH-KLD 50NH 207 . 1 05DX , 2.6LG 


2048 0 


9100-0346 


1 


INSULATOR -XSTR DAP-GL 


28480 


1200-0172 


1 


TC21 IN TO- 72 PKG 


2.0480 


5306-4218 


P 


TRANSISTOR PNP 2N.3251 SI TO-18 PD=360MU 


04713 


2N3251 


1 


RESISTOR 28, 7K IZ ,125U F TC=0»-ia0 


24546 


C4-1/8-T0-2872-F 


1 


RESISTOR 31. 6K 17 .125U F TC=0-t -lflO 


24546 


C4-1/8-T0-3162-F 


1 


RESISTOR lOK 17 .125W F TC=0<-13D 


24546 


C4-1/8-T0-1002 -F 


1 


RESISTOR 619 17 .125U F TC=fl+-lC0 


24516 


C4-1/0 -TO--619P -F 


1 


RESISTOR 750 17 .1P5U F TC-0< 130 


24546 


C1-1/8-T0-751-F 


6 


CONNECTOR -SGL CONT PIN 1 . 1 4-MM-BSC-SZ SQ 


28400 


1251-0600 


1 


THIRD C(TN9E.RTER MIXER ASSEMBLY 


2840 0 


08565-6001 3 


1 


CAPACITOR-FXD 60PF -h-107 1009DC CER 


28400 


0160-389(1 


P 


DIODF.-SM GIG SCHQTTKY 


204BO 


1931-1 305 




DIODE-SM SIG SCHOTTKY 


28400 


1901-1085 




CONN»:cTOR-SGL CONT PIN . 3 3- T N- BSC- S7 RND 


2840 3 


3360-0124 




CONNECTOR -SGI. CONF PIN .04 IN-BSC -SZ RND 


20480 


0360-0124 


1 


INDUCTOR RF-CH-MLD 1.5UH 137 .in5DX,26LG 


20400 


9130-2259 


1 


INDUCTOR RF-CH-MLD 47QNH 107 .105DX.26LG 


20400 


91CC-2255 


2 


INDUCTOR RF-CH-MLD 220NH 137 .105DX.26I.G 


2048 0 


9130-2251 


1 


THIRD CONVERTER OSCILLATOR ASSEMBLY 


20480 


08565-60106 



See introduction to this section for orderin(» information 
*lndicates factory selected value 



6-91 























Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


C 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A37A3C1 


i)H>a--34r.f> 


6 


13 


CAPACITDR FX» lODCPF f-1 OX IKVDC Cr.R 


2848 0 


0160-3456 


A37A3C2 


0160-3456 


6 




CAPACITOR-FXD lOOOPF +-10X 1KVDC C£R 


20480 


0160-3456 


A37A3C3 


0160-3078 


6 




CAP AC I TOR -FXD lOODPF »-20% lOOVDC CF-R 


2B4B0 


0160-3878 


A37A3C4 


0160-3875 


3 


1 


CAPACITOR-FXD 22PF +-5Z 200VDC CCR Ot-30 


28480 


0160-3875 


A37A3C5 


0160-4516 


1 


1 


CAPACITOR-FXD 15PF +-5Z 20DVDC CER 0+-30 


2B4B0 


0160-4516 


A37A3C6 


0160-3456 


6 




CAPACITOR-FXD lOOOPF +-1UZ IKUDC CER 


2R4B0 


0160-3456 


A37A3C7 


0160-3870 


6 




CAPACITOR-FXD lOOOPF • -POX lOBVDC CER 


28480 


0160-3878 


A37A3CB 


0160-3456 


6 




CAPACITOR-FXD lOOOPF +-10X IKVDC CER 


20480 


0160-3456 


A37A3C9 


0160-3870 


6 




CAPACITOR-FXD lOOOPF +-20X lOOUDC CER 


28483 


3160-3878 


A37A3C10 


0160-3456 


6 




CAPACITOR-FXD lOOOPF +-10X IKVDC CER 


20480 


0160-3456 


A37A3C11 


0160-3456 


6 




CAPACITOR-FXD lOOOPF IKVDC CER 


2B4B0 


0160-3456 


A37A3C12 


0160-3076 


4 


1 


CAPACITOR-FXD 47PF +-20X 200VDC CER 


20400 


0160-3376 


A37A3C13 


0160-2265 


3 


1 


CAPACITOR-FXD 22PF +-5X 500VDC CER Ov-30 


2R4B0 


0160-2265 


A37A3C14 


0160-2249 


3 


1 


CAPACITOR-FXD 4.7PF +-.25PF SOOUDC CER 


20480 


0160-2249 


A37A3C15 


0160-3456 


6 




CAPACITOR-FXD IDODPF +-10Z IKVDC CCR 


28480 


0160-3456 


A37A3Cl<b 


0160-3456 


6 




CAPACITOR-FXD lOOOPF +-10Z IKVDC CER 


20480 


0160-3456 


A37A3C17 


0160-2055 


9 


2 


CAPACITOR-FXD . BIDF +B0-20X lOOVCC CER 


28480 


0160-2055 


A37A3CtO 


0160-3456 


6 




CAPACITOR-FXD lOOOPF +-10X IKVDC CER 


28 400 


0160-3456 


A37A3C19 


0160-3456 


6 




CAPACITOR-FXD lOBOPF *-lBX IKVDC CER 


28480 


0160-3456 


A37A3CP.0 


0160-3456 


6 




CAPACITOR-FXD lOOOPF +-107. IKVDC CEP 


20480 


0160-3456 


A37A3C21 


0160-2055 


9 




CAPACITOR-FXD .fllUF 4B0-20X lOOVDC CER 


28480 


0160-2055 


A37A3C22 


0160-3456 


6 




CAPACITOR-FXD lOOOPF +-10X IKVDC CER 


20400 


0160-3456 


A37A3C23 


0160-3456 


6 




CAPACITOR-FXD lOOOPF +-10X IKVDC CER 


2840 0 


3160-3456 


A37A3C24 


0160-2263 


1 




CAPACITOR-FXD lOPF +-5Z 500VDC CER 0+-30 


20480 


0160-2263 


A37A3C25 


0160-2263 


1 




CAPACITOR-FXD IBPF +-5X 500VDC CER 0+-30 


2848 0 


0160-2263 


A37A3C26 


0160-2266 


4 




CAPACITOR-FXD 24PF +-5Z 5Q0VDC CER 0+-30 


20480 


0160-2266 


A37A3C27 


0160-2264 


2 




CAPACITOR -FXD 20PF -t -5X 50DVDC CER 0 + -30 


2B4B0 


0160-2264 


A37A3CR1 


1901-0639 


4 




DIODE-PIN 


28480 


5002-3080 


A37A3CR2 


1901-0639 


4 




DIODE-PIN 


28480 


5982-3380 


A37A3CR3 


1901-0639 


4 




DIODE-PIN 


28480 


5082-3000 


A37A3CR4 


1901-0539 


3 


2 


DIODE-SM SIG 50HOTTKY 


28480 


1901-0539 


A37A3CR5 


1901-0539 


3 




DIODE-SH SIC Sr.HQTTKY 


284011 


1901-0539 


A37A3E1 


0360-0124 


3 




CDNNECTOR-SGL CONT PIN , l)4-IN-BSC-r.Z RND 


2848 0 


3360-0124 


A37A3L1 


9140-0150 


6 


4 


INDUCTOR RF-CH-hED lUH lOX .1Q5DX.26LG 


20400 


9140-0158 


A37A3L.2 


9100-2247 


4 


3 


INDUCTOR RF-CH-Ml.D lOONH 10% .105DX.26LG 


28480 


9100-2247 


A37A3L3 


9140-0150 


6 




INDUCTOR RF-CH-MLD lUH 1 OX . 1 05DX . 26LC: 


28480 


9140-0158 


A37A3L4 


08565-80001 


3 


1 


CDTI.-150 NH 


2B480 


08565-80001 


A37A3L5 


9140-0158 


6 




INDUCTOR RF-CH-MLD lUH 10% .105DX.26EG 


20400 


9140-0158 


A37A3L6 


9140-0144 


0 


3 


INDUCTOR RF-CH-MLD 4 . 7UH 10% .105DX.26I.G 


28480 


9140-0144 


A37A3L7 


9140-0158 


6 




INDUCTOR er-CH-MED lUH 10X .105DX.26LG 


20480 


9140-0158 


A37A31.8 


9100-2251 


0 




INDUCTOR RF-CH-MLD 2H0NH 1 OX . 1 05DX . 26LG 


28480 


9100-2251 


A37A3L9 


9140-0144 


0 




INDUCTOR RF-CH-MLD 4.7UH lOX .105DX. 26LG 


28480 


9140-0144 


A37A3L1 D 


9140-0144 


0 




INDUCTOR RF-CH-MLD 4 . 7UH 1 OX .105DX.26LG 


2848 0 


9140-D144 


A37A3L11 


9100-2247 


4 




INDUCTOR RF-CH-MLD lOONH 10% .1D5DX.26LG 


28480 


9100-2247 


A37A3L12 


9100-2247 


4 




INDUCTOR RF-CH-MLD lOONH 1 OX ,105DX.26LR 


28480 


9100-2247 


A37A3MP1 


1200-0173 


5 


1 


INSULATOR-XSTR DAP-GL 


2848 0 


1200-0173 


A37A3Q1 


1854-0345 


8 


2 


TRANSISTOR NPN 2N5179 SI TO-72 PD=2B0Mg 


04713 


2N5179 


A37A3Q2 


1854-0345 


8 




TRANSISTOR NPN 2N5179 SI TO-72 PD=200MW 


04713 


2N5179 


A37A3Q3 


1854-0247 


9 


1 


IRANSISTOR NPN St TO-39 PD=1U FT=80BMH2 


28483 


1854-0247 


A37A3Q4 


1853-0007 


7 




TRANSISTOR PNP 2N3251 SI TO-10 PD=360MU 


04713 


2N3251 


A37A3R1 


0698-3150 


6 


1 


RESISTOR 2.37K IX .125W F TC=0+-100 


24546 


C4-1/8-TO-2371-F 


A37A3R2 


0698-0083 


8 


1 


RESISTOR 1.96K 1% ,125U F TC=0+-100 


24546 


C4 -1/8-T0-1961-F 


A37A3R3 


0757-1 094 


9 


2 


RESISTOR 1.47K IX .125U F TC=01^-100 


24546 


C4-1/8-T0-1471-F 


A37A3R4 


0757-0280 


3 


2 


RESISTOR IK 1% ,125W F TC=0+-100 


24546 


C4 1/8-TO-lOCl-F 


A37A3R5 


0698-3153 


9 


1 


RESISTOR 3.83K IX .125W F TC=0+-100 


24546 


C4-t/B-T0-3831-F 


A37A3R6 


0698-3154 


0 


1 


RESISTOR 4.22K 1% .125W F TC=0+-t0C 


24546 


C4-l/'0-TO-4221-F 


A37A3R7 


0698-3444 


1 


3 


RESISTOR 316 U ,1?.5W F TC=0+-100 


24546 


C4-1/0-TO-316R-F 


A37A3R8 


0698-3447 


4 


2 


RF.SISTOR 422 1% .125W F TC=0+-100 


24546 


C4-1/0-TO-422R-F 


A37A3R9 


0698-3447 


4 




RESISTOR 422 IX .125U F TC=0-t-100 


24546 


C4 1/B-T0-42ER-F 


A37A3R10 


0698-3438 


3 


1 


RESISTOR 147 IX .125U F TC=0+-100 


24546 


C4-1/8-T0-147R-F 


A37A3R11 


0757-1094 


9 




RESISTOR 1.47K IX .125U F TC=0+-103 


24546 


C4- 1/8-T0-1471 -F 


A37A3R12 


0698-3429 


2 


1 


RESISTOR 19.6 IX ,125U F TC=0+- 100 


03888 


PME55-1/8-T0-19R6-F 


A37A3R13 


0757-0458 


7 


3 


RESISTOR 51. IK IX .125U F TC=0-»-100 


24546 


C4-1/8-T0-5112-F 


A37A3R14 


0757-0458 


7 




RESISTOR 51. IK 1% .125M F TC=0-»-100 


24546 


C4-1/B-T0-5112-F 


A37A3R15 


0757-0458 


7 




RESISTOR 51. IK 1% .125U F TC=0+-100 


24S46 


C4-1/B-T0-5112-F 


A37A3R16 


0757-0279 


0 


3 


RESISTOR 3.16K 1% .125g F TC=0+-100 


24546 


C4-l/e-Tfl-3161-F 


A37A3R17 


0757-0279 


0 




RESISTOR 3.16K 1% .125W F TC=0-*^-100 


24546 


C4-1/8-T0-3161-F 


A37A3R18 


0757-0279 


0 




RESISTOR 3.16K 1% .125U F TC=0+-100 


24546 


C4-l/'8-T0-3161-F 


A37A3R19 


0757-0401 


0 


2 


RESISTOR 130 IX .125U F TC=l)-4--lD0 


24546 


C4-1/B-T0-101-F 


A37A3R20 


0690-3433 


a 




RESISTOR 28. 7 1% . 125W F TC=0+-100 


03888 


PME55-1/8-T0-2BR7-F 


A37A3R21 


0757-0276 






RESISTOR 61.9 1% . 125U F TC=0+-100 


24546 


C4-1/8-T0-6192-F 


A37A3R2H 


0757-0401 


u 




RESISTOR 100 IX .125U F TC=0+-100 


24546 


C4-1/0-TO-1O1-F 


A37A3R23 


0698-3444 


n 




RESISTOR 316 IX .125W F TC=0»-100 


24546 


C4-1/8-T0-316R-F 


A37A3R24 


0698-0004 






RESISTOR 2.15K IX .125W F TC=0+-100 


24546 


C4-1/0-TO-2151-F 


A37A3R25 


0698-3444 

L 


1 


■ 


RESISTOR 316 1% .125W F TC=0+-1D0 


24546 


C4-1/8-T0-316R-F 



6-92 



See introduction to this section for ordering information 
*Indicates factory selected value 

















Table 6-3. Replaceable Parts 




Reference 

Designation 



A37A3R26 

A37A3R27 

A37A3R2B 

A37A3TP1 

A37A3TP2 

A37A3TP3 

A37A31P4 

A37A3TP5 



A37A3Y1 

A37A3Y2 

A37A3Y3 

A37A4 

A37A4L1 — 

A37A4L4 

A37A4MP2 

A36 



HP Part 
Number 



0757-0200 

2100-1799 

0698-4037 

1251-0600 

1251-0600 

1251-0600 

1251-0600 

1251-0600 



0410-1023 
041 0-1 024 
0410-1025 
08565-60207 

9140-0210 

0380-0743 




Description 



RP.G1STQR IK IX .125U F TC=0«- in0 
RFSISTOR-TRHR 500 lOX UU filOe-AOJ 2l',-TRN 
RESISTOR 46.4 IX . 1 25W F TC=0-t 100 

CONNECTOR-SRI.. CONT PIN 1 . 14 -HM -BSC -GZ SQ 
CONNECTOR-SGL. CONT PIN 1 . 1 4- HM- BSC SZ S<;| 
CONNECTOR-SRL CONT PIN 1 , 1 4 Mh -BSC- SZ SO 
CONNECrOR-SRL. CONT PIN 1 . 1 4- HM- BSC -SZ SQ 
CONNECTOR-SCI.. CONT PIN 1 . 14-Mh-BSC-SZ SQ 

TRANSISTOR ARRAY 12-PIN NET TO-lill 

CRYSTAL-QUARTZ 99.333 HHZ 
CRYSTAL-QUARTZ ISO. 000 hH7 
CRYSTAL-QUARTZ 117.30313 MHZ T0-5-HLDR 
THIRD CONVERTER FILTER ASSEMBLY 



SPACER-RVT-ON .188-IN-LG .15-IN-ID 

NOT ASSIGNED 



NOT ASSIGNED 



See introduction to this section for ordering information 
^Indicates factory selected value 



6-93 












Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




08569'faOfl20 


8 


1 


POWER SUPPLY ASSEMBLY 


28480 


08569-60020 


A4nHPl 


085^>9-00018 


8 


1 


CHASSIS-POWER SUPPLY 


28480 


08569-00018 


A40MP2 


nosh?- 00003 


1 


1 


BRACKET-POWER CAP 


28400 


08569-00003 


A40HP3 


2420-0001 


5 


1 


NUr-HEX-U/LKWR 6-32.-THB .in9-IN-THK 


00000 


ORDER BY DESCRIPTION 


A40MP4 


2360-0194 


9 


1 


SCREW -irlACH 6-32 .312-lN-LG 100 DEG 


onooo 


ORDER BY DESCRIPTION 


A40MP5 


0360-0268 


6 


1 


TERMINAL-SLDR LUG LK-MTG F0R-*6-SCR 


28480 


0360-0268 




2360-0121 




3 


A40 MTSCELLANECUS PARTS 
SCREW- MACH 6-32 .5 -IN -LG PAN-HD -POZI 


cr.ooB 


ORDER BY DESCRIPTION 




2360-0113 


p 


3 


SCREW -MACH 6-32 ,25-IN- LG PAN-1 ID- POZI 


03D00 


ORDER BY DESCRIPTION 




2360-0333 


8 


6 


SCREU-MACH 6-32 ,25-IN-LG 100 DEG 


28480 


2360-0333 


A40A1 


n 05.69-60 034 


4 


1 


RECTIFIER ASSEMBLY 


28480 


0B569-60034 


AAOAICI 


0160-4256 


6 


6 


CAPACITOR-FXD .047UF -►•-20% aCOUDC CER 


16546 


CW30 B 47 3M 


A40A1C2 


0160-4256 


6 




CAPACITOR-FXD . 347UE +-20% 200UDC CER 


16546 


CW30 B 473M 


A40A1C3 


0160-4256 


6 




CAPACITOR-FXD .047UF +-20% 200UDC CER 


16546 


CW3fl B 473M 


A4nAlC4 


0160-4256 


6 




CAPACITOR-FXD . 047lJF +-20% 200VDC CER 


16546 


CU30 B 473M 


A40A1C5 


0160-4256 


6 




CAPACITOR-FXD .fl47UF +-20% 2fl0UDC CEP 


16546 


CU30 B 473M 


A4nAlC(S 


0160-2055 


? 


7 


CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A40A1C7 


0180-2736 


5 


1 


CAPACITOR-FXD .015F+75-10X 15VDC At. 




0180-2736 


A40A1CC) 


0160-2055 


9 




CAPACITOR-FXD .OIUF •+80-20% lOOVDC CER 


20460 


0160-2055 


A40A1C9 


0180-2738 


7 


3 


CAPACITOR-FXD 58C0UF+75-1 0% 40UDC At. 


28480 


0180-2738 


A40A1C10 


0160-2055 


9 




CAPACITOR-FXD ,01UF +80-20% lOOVDC CER 


28480 


0160-2055 


AAOAlClt 


0100-2738 


7 




CAPACITOR-FXD 580 OllF+75- 1 0% 40VDC At. 


28480 


0180-2738 


A4DA1C12 


0160-2055 


9 




CAPACITOR-FXD .OIUF +80-20% lOOVDC CER 


28480 


0160-2055 


A40A1C13 


0180-2738 


7 




CAPACITOR-FXD 580 atlF+75- 1 0% 40VDC At 


20480 


0180-2738 


A40A1C14 


0160-2055 


9 




CAPACirOR-FXD .OIUF +80 -20% lOOVDC CE.R 


28483 


0160-2055 


A40AtC15 


0180-2737 


6 


1 


CAPACITOR-FXD 2n0QtlF+75-l 0% 75VDC At. 


28480 


0180-2737 


A4()A1C16 


0100-0197 


8 


2 


CAPACITOR-FXD 2.2UF+-10% 20VDC TA 


56287 


150D225X9020A2 


A40A1CR1 


1901-0935 


3 


4 


DIQDE-SCHOTTKY 


28480 


1901-0935 


A4BA1CR2 


1901-0935 


3 




DIODE-SCHOT TKY 


28480 


1901-0935 


A40A1CR3- 

A4nAlCRtB 


1901-0662 


3 


10 


DIODE-PUR RFCT tOOV 6A 


04713 


MR751 


A40Air,R19 


19D1-0935 


3 




DIODE-SCHOTTKY 


2348 0 


1901-0935 


A-40A1CR20 


1901-0935 


3 




DIODE-SCHOTTKY 


28480 


1901-0935 


A4DAt.T1 


1251-4739 


4 


1 


CONNECTOR 17-PIN M POST TYPE 


2848 0 


1251-4739 


AABAIMPI 


0360-0353 


0 


4 


BRACK ET-RT/ING .406-LG X .343-LG .312-UD 


28480 


0360-0353 


A40A1MP2 


0360-0353 


0 




BRACKET-RTANG .406-LG X .343-LG ,312-WD 


2B4B0 


0360-0353 


A40A1MP3 


0360-0353 


0 




BRACKET-RTANG .406-LG X .343-LG .312-UD 


23480 


0360-0353 


A40A]t1P4 


0360-0353 


n 




BRACKET-RTANG .406-LG X .343-LG .312-WD 


28480 


0360-0353 


A40A1MP5 


0361-0004 


0 


4 


RIVET-SEMITUB OVH .146 BIA .188LG 


ocoon 


ORDER BY DESCRIPTION 


A4flAlPiP6 


0361-0004 


0 




SIVET-SEMITtlB OVH .146 DIA .IGBLG 


00000 


ORDER BY DESCRIPTION 


A40A1HP7 


0361-0004 


0 




PIVEr-SFMITUP OVH .146 DIA .188LG 


00(100 


ORDER BY DESCRIPTION 


A4nAl«PB 


0361-0004 


0 




RIVET- SEMITUB OVH .146 DIA .IfjRLG 


OODOO 


ORDER BY DESCRIPTION 


A40A1Q1- 


1894-0261 


0 


9 


THYRISTOR-SCR TO-220AB VRRM^lOO 


28480 


1804-0261 


A40A1R1 


0757-0280 


3 


1 


RESISTOR IK 1% .125W F TC=0 + -1!)0 


2 4546 


C4 1/8-TO-lOOl-F 


A40A1R2 


0757-0279 


0 


3 


RESISTOR 3.16K 1% .125W F TC=0+-100 


24546 


C4-t/B-T0-3161-F 


A40A1R3 


0757-0279 


0 




RESISTOR 3.16K 1% .12SU F TC=0+-100 


24546 


C4-1/B-T0-3161-F 


A40A1R4 


0757-0279 


0 




RESISTOR 3.16K 1% .125U F TC=0+~100 


24546 


C4-1/0-TO-3161-F 


A40A1RS 


0757-0833 


2 


1 


RESISTOR 5.11K IX .5U F TC=0+-100 


28480 


0757-0033 


A40A1R& 


0757-0401 


0 


8 


RESISTOR 100 1% .125U F TC=0+-1C0 


24546 


C4-1Z8-T0-1O1-F 


A40A1VR1 


1902-0197 


1 


1 


DIODE -ZNR 82V 5% PD=1U 1R=-51!A 


2848 0 


1902-0197 


A40A1XA1 

A40A1XA2 


1251-2035 


9 


1 


NOT ASSIGNED 

CONNECTOR- PC EDGE 15-CONT/RDU 2-ROWS 


28480 


1251-2035 




2190-0011 


8 


1 0 


A40A1 MISCELLANEOUS PARTS 
UASHER-LK INTL T NO . 10 .195-IN-ID 


28480 


2190-0011 




2680-0099 


1 


10 


SCREW-MACH 10-32 .375-lN-LG PAN-HD-POZI 


onooo 


ORDER BY DESCRIPTION 


A40A2 


08569-60043 


5 


1 


REGULATOR ASSEMBLY 


28480 


3S569-60043 


A40A2C1 


0180-0116 


1 


?, 


CAPACITOR-FXD 6,8UF+-10% 35VDC TA 


56289 


150D685X9035B2 


A40A2C2 


0180-2141 


6 


1 


CAPACITOR-FXD 3.3UF+-10X 50VDC TA 


56209 


150D335X905DB2 


A40A2C3 


0180-1746 


5 


4 


CAPACITOR-FXD t5UF+-10X 211VDC TA 


56239 


150D156X9020P2 


A40A2C4 


0180-1746 


5 




CAPACITOR-FXD 15UF+-1I)% 20VDC TA 


56289 


150D156X9020B2 


A40A2C5 


0180-2102 


5 


1 


CAPACITOR-FXD 18UF+-10X 50VDC TA 


56289 


15flDlB6X905QP2 


A40A2C6 


0160-0168 


1 


1 


CAPACITOR-FXD . ItlF +-10X 200VDC PDLYE 


28400 


0160-0168 


A40A2C7 


0180-0291 


3 


1 


CAPACITOR-FXD 1UF+-10X 35VDC TA 


56289 


150D105X9035A2 


A4nA2C8 


0160-4204 


4 


2 


CAPACITOR-FXD . 033UF +-10X 500VDC CER 


51642 


300-500-X7R-333K 


A40A2C9 


0160-3670 


6 


1 


CAPACITOR-FXD .lUF +-20Z 200VDC CER 


28480 


0160-3670 


A4flA2r,10 


0160-3456 


6 


2 


CAPACITOR-FXD lOOOPF +-1 OX IKVDC CER 


28480 


0160-3456 



6-94 



See introduction to this section for ordering information 
*Indicates factory selected value 















Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


M0A2C11 


ntBD -0229 


7 


AA0A2C1?. 


0180-1746 


5 


A40A2Ct3 


0180-1746 


5 


A40A2C14 


0180-0116 


1 


A40A2C15 


0180-1866 


D 


A40A2C16 


0160-2055 


9 


A40A2C17 


0160-4256 


6 


A40A2C18 


0180-0197 


8 


A40A2C19 


0160-2055 


9 


A40A2C20 


0160-3456 


6 


A4DA2r,21 


0160-4204 


4 


A40A2C22 


0180-1826 


2 


A40A2CR1 






A40A2CR2 


1901-0050 


3 


A4DA2CR3 






A40A2CR4 


1901-0734 


0 


A4SA2CRS 






A40A2CR6 


1901-0050 


3 


A40A2CR7 


1901-0050 


3 


A40A2CR8 






A40A2CR9 


1901-0734 


0 


A40A2CR10 






A4DA2CR11 


1901-0050 


3 


A40A2CR12 


1901-0050 


3 


A4DA2CR13 






A40A2CR14 


1901-0734 


0 


A40A2CR15 






A40A2CR16 


1901-0050 


3 


A40A2CR17 


1901-0050 


3 


A40A2CR18 






A40A2CR19 


1901-0743 


1 


A40A2CRaO 






A40A2CR21 


1901-0050 


3 


A40A2CR22 


1901-0050 


3 


A40A2CR23 


1901-0050 


3 


A40A2CR24 


1901-0743 


1 


A40A2CR2!5 


1901-0743 


1 


A4DA2CR26 


1906-0094 


5 


A40A2CR27 


1901-0050 


3 


A40A2CR28 


1901-0050 


3 


A40A2CR27 






A40A2CR31) 


1901-0734 


0 


A4DA2CR31 






A40A2CR32 


1901-0050 


3 


A4DA2CR33 






A40A2CR34 


1901-0734 


0 


A40A2CR35 






A40A2CR36 


1901-0050 


3 


A40A2CR37 






A40A2CR38 


1901-0734 


0 


A40A2CR39 






A40A2CR4Q 


1901-0050 


3 


A40A2CR41 






A40A2CR4?. 


1901-0743 


1 


A40A2CR43 


1901-0050 


3 


A4QA2CR44 


1906-0094 


5 


A40A2DS1 


1990-0718 


7 


A40A2DS2 


1990-0710 


7 


A4DA2DS3 


1990-0718 


7 


A40A2D84 


1990-0718 


7 


A4DA2DS5 


1990-0486 


6 


A40A2DS6 


1990-0718 


7 


A40A2DS7 


1990-0718 


7 


A40A2DS8 


1990-0718 


7 


A40A2D59 


1990-0718 


7 


A40A2F1 


2110-0003 


0 


A40A2F2 


2110-0001 


8 


A40A2F3 


2110-0043 


8 


A40A2F4 


2110-0043 


8 


A40A2F5 


2110-0043 


8 


A40A2F6 


2110-0004 


1 


A40A2F7 


2110-0004 


1 


A40A2J1 


1251-4187 




A40A2J2 


1251-4740 


1 



Qty 


Description 


Mfr 

Code 


Mfr Part Number 


1 


CAPACITOR -FXD 33UF-+-tO% 1 OVCC TA 


562B9 


150D336X901 .1B2 




CAPACIT8R-FXD 15UF+-1CX 20URC TA 


5/i209 


1500156X902082 




CAF'ACITOR -FXD 15lJFt-10X 2DVDC TA 


56209 


150D1S6X9020B2 




CAPACITOR- FXD 6.8UF+-10Z 35VDC TA 


56209 


150D685X9035D2. 


1 


CAPACITOR -FXI) 50DUF+75-10Z 759DC At. 


28400 


SI 80-1 866 




CAPACITOR-FXD .OUIF +8fl-2(lZ lOOVDC CFR 


28400 


0160-2055 




CAPACITDR-FXD , 047UF * -7iaX 20090C CER 


16546 


CU3S B 473M 




CAPACITOR-FXD 2.2UF+-10X 20VDC TA 


56289 


15nD225X9l)20A2 




CAPACITOR- FXD , OUIF +RB--20X lOOVDC CFR 


PB4RD 


0160- 2055 




CAPACITOR-FXD KiOflPF +-10X IKVDC CER 


28480 


0160-3456 




CAPACITOR-FXD . 1)33UF t-lOX SOOVDC CFR 


51642 


3no-500-X7R-333K 


1 


CAPACITOR-FXD 1 OOl.lF+50 -1 OX 250VDC At. 
NOT ASSIGNED 


5620? 


39Dlfl7F250Hl..4 


16 


DIODE-SWITCHING BOV 200MA 2NS DO-35 
NOT ASSIGNED 


20480 


1901-0050 


6 


DIODE-PUR RECT 1N581B 30U lA 
NOT ASSIGNED 


04713 


1NS919 




DIODE-SWITCHING BOV 200HA 2NS DO -35 


28480 


1901" 0050 




DIODE-SWITCHING BOV 2D0MA 2NS D0-.35 
NOT ASSIGNED 


2B480 


1901-0050 




DIODE-PWR RECT 1N5818 30V lA 
NOT ASSIGNED 


047 13 


INSniB 




DIODE-SWITCHING SOV 20 OKA 2NS DD-35 


2848!) 


1901-0050 




DIODE-SWITCHING BOV 200HA 2NS DO -35 
NOT ASSIGNED 


2848# 


1901-0050 




DIODE-PWR RECT 1M5818 30V lA 
NOT ASSIGNED 


0 4713 


1N5818 




DIODE-SWITCHING BOV 200KA 2NS DO-35 


28480 


1901-0050 




DIODE-SWITCHING BOV 200MA 2NS DO-35 
NOT ASSIGNED 


2R4B0 


1901-0050 


4 


DIODE-PWR RECT 1N4094 400V lA DO-41 
NOT ASSIGNED 


01295 


1N4004 




DIODE-SWITCHING BOV 200KA 2NR DO-35 


28480 


1901-0050 




DIODE-SWITCHING ROV 200MA 2NS DO-35 


2R480 


1901-0050 




DIODE-SWITCHING BOV 20 OKA 2NS DO -35 


28480 


1901-0050 




DIODE-PWR RECT 1N4004 4C0V lA DO-41 


0 1 295 


1N40O4 




DIODE-PWR RECT 1M4I)04 40nv lA DO -41 


01295 


1N4004 


P 


DIODE-FW BRDG 400V 1 , 5A 


04713 


MDA-1 04 




DIODE- SWITCHING BOV 20 OKA 2NS DO-35 


20480 


1901-0050 




DIODE-SWITCHING BOV EOflMA 2NS DO-35 
NOT ASSIGNED 


28480 


1901-0050 




DIODE-PWR RECT 1N5818 30V lA 
NOT ASSIGNED 


04713 


1N5818 




DIODE-SWITCHING 90V 2Q0MA 2N5 DO-35 
NOT ASSIGNED 


28480 


1901-0050 




DIODE-PWR RECT 1N5818 30V lA 
NOT ASSIGNED 


04713 


1N5818 




DIODE -SWITCHING 30V 20 OKA 2NS DO-35 
NOT ASSIGNED 


28480 


1901-0050 




DIODE-PWR RECT 1N5818 30V lA 
NOT ASSIGNED 


04713 


1N5818 




DIODE-SWITCHING 90V 200MA 2NS DO-35 
NOT ASSIGNED 


20480 


1901-0050 




DIODE-PUR RECT 1N4004 400V lA DO-41 


01295 


1N4C04 




DIODE-SWITCHING 80V 200KA 2NS DO-35 


28480 


1901-0050 




DIODF.-FU BRDG 40 0V 1 . 5A 


04713 


MDA-1 04 


0 


L.ED-L.AKP LUM-INT=1MCD IF=20KA-KAX BVR=5V 


28480 


MI..MP-1401 




l.F.D-t.AMP UJM-INT=1HCD IF=20KA-HAX BVR=5V 


28480 


HLMP-1401 




LED-LAKP I..UM-INT=1KC,D IF=20MA-MAX BVR=5V 


28480 


HLKP-1401 




I.ED-I.AMP U.IM-INT=1HCD IF=2nKA-HAX BVP=5V 


28480 


HLMP-1401 


1 


LED-LAMP LUM-INT=1MCD IF-20KA-HAX BVR-5V 


28480 


5082-46R4 




LED-LAMP LUM-INT=1MGD IF=20HA-MAX BVR=5V 


28480 


HLMP-1401 




L.ED-L.AMP LUH-INT=lMr,D IF=2nKA-KAX BVR=5V 


284B0 


Ht.KP-14ni 




LED-LAMP LUM-INT=1MCD IF=20MA-MAX PVfi=5V 


28400 


HLMP-1401 




LED-LAMP LDM- INT=1MCD IF=20MA-MAX BVR=5V 


28400 


HLKP-1401 


1 


FUSE 3A 250V NTP 1.25X.2S III. 


75915 


312.0 03 


1 


FUSE lA 250V NTO 1.25X.25 UL 


75915 


312001 


3 


FUSE 1.5A 250 V NTD 1 . 25X . 25 Ul. 


28480 


2110-0043 




FUSE 1.5A 250V NTD 1.25X.25 UL 


2R4B0 


2110-0043 




FUSE 1.5A 250V NTD 1.25X.P5 UL 


28480 


2110-0043 


2 


FUSE .25A 250V NTO 1 . 25X . 25 UL 


20480 


2110-0004 




FUSE ,25A 250V NTD 1 . 25X , 25 UL 


28490 


2110-0004 


1 


CONNECTOR 9 -PIN M POST TYPE 


28480 


1251-41B7 


■ 


CONNECTOR 14-PIN M POST TYPE 


28480 


1251-4740 



See introduction to this section for ordering information 
*Indicates factory selected value 



6-95 















Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


U O 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A4BA2nPl 


nf?565-nOQ3D 


0 


■n 


HeAT SINK-TRANSISTOR 


28480 


0B565-OOD30 


A40A5CU 


1854-0611 


1 




TRANSISTOR NPN 2M6055 SI DARI. TO-3 


04713 


2N6055 


A40A2H2 


1854-0774 


H 




TRANSISTOR NPN 2N6056 SI DARL TO-3 


31.585 


2N60S6 


A40A2Q3 


1054-0611 


1 




TRANSISTOR NPN 2N6055 SI DARL TO-3 


04713 


2N6055 


A40A2d4 


1854-061 1 


1 




TRANSISTOR NPN 2N6055 SI DARL TO-3 


04713 


2N6055 


A40A205 


1854-0072 


8 




TRANSISTOR NPN 2N3054 SI TO-66 PD=25W 


3L505 


2N3054 


A40A2GI6 


1853-0052 


2 


1 


TRANSISTOR PNP 2N3740 St TO-66 PD=2SU 


04713 


2N3740 


A40A2Q7 


1854-0072 


8 




TRANSISTOR NPN 2N3054 51 TO-66 PD=25W 


3L585 


2N3Q54 


A40A2qe 


1854-0311 


8 


2 


TRANSISTOR NPN 2N424Q SI TQ-66 PD=35U 


3L505 


2N424Q 


A40A2Q9 


1054-031 1 


8 




TRANSISTOR NPN 2N4240 SI TO-66 PD=35U 


3L585 


2N4240 


A4DA2Q1 n 


1884-0261 


0 




THYRISTOfi -SCR TO-220AB VRR«=rl DO 


28480 


1884-0261 


A40A2git 


1054-0404 


0 


7 


TRANSISTOR NPN SI TO-18 PD-360HM 


28480 


1854-0404 


A40A2I}12 


1855-0081 


1 


2 


TRANSISTOR ,T-FE,T N-CHAN D-P.ODE SI 


28480 


1855-0081 


A40A2qi3 


1884-0261 


0 




THYRISTOR-SCR TO-220AB VRRM=100 


28480 


1884-0261 


A40A2GI14 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360MM 


28480 


1854-0404 


A40A2Q15 


1884-0261 


0 




THYRISTOR-SCR TO-220AP 9RRM=100 


28480 


1804-0261 


A4DA2qi6 


1854-0404 


0 




TRANSISTOR NPN 51 TO~lB PD=360NW 


28400 


1854-0404 


A40A2Q17 


1804-0261 


0 




THYRISTOR-SCR TO-220A8 VRRM=100 


28480 


1834-0261 


A40A2qiB 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360hW 


28480 


1854-0404 


A40A2Q19 


1884-0261 






THYRISTOR-SCR TO -22048 VRRM=10C 


20400 


1884-0261 


A40A2Q20 


1854-0404 


y 




TRANSISTOR NPN SI TO-18 PD=36BMU 


28480 


1854-0404 


A40A2Q2t 


1884-0261 


y 




THYRISTOR-SCR TO-220AEI VRPM-100 


20480 


1834-0261 


A40A2Q22 


1853-0007 


H 


1 


TRANSISTOR PNP 2N3251 SI TO-18 PD=360MW 


04713 


2N3251 


A40A2Q23 


1084-0261 


El 




THYRISTOR-SCR TO-220AB VRRM^lOO 


20480 


1884-0261 


A40A2Q24 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=36BMW 


28480 


1854-0404 


A40A2Q25 


1884-0261 


0 




THYRISTOR-SCR TO-220AB VRRM=t0fl 


20480 


1834-0261 


A40A2Q26 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360HW 


28480 


1854-0404 


A40A2Q27 


1855-0081 


1 




TRANSISTOR J-FPT N~CHAN D-MODE SI 


28480 


1855-0081 


A40A2q2Q 


1854-0079 


5 


2 


TRANSISTOR NPN 2N3439 SI TO-5 PD=1U 


3L585 


2N3439 


A40A2q29 


1854-0079 


5 




TRANSISTOR NPN 2N3439 SI TO-5 PD=1W 


3L585 


2N3439 


A40A2Q30 


1884-0279 


y 


1 


THYRISTOR-SCR TO-220AB yRRM=6BD 


31,585 


S2060M 


A40A2q3'l 


1853-0221 


7 


1 


TRANSISTOR PNP 2N5416 SI TO-5 PD=tU 


3L585 


2N5416 


A40A2R1- 

A40A2R6 

A40A2R7 


0698-3236 


9 


7 


NOT ASSIGNED 

RESISTOR 15K .25% ,125W F TC=n-4-S0 


28480 


0698-3236 


A40A2R8 


0698-3237 


0 


2 


RESISTOR 5K .25% .125U F TC=0+-50 


28480 


0698-3237 


A40A2R9 


0811-1673 


6 


1 


RESISTOR 3.9 5% 2W PW TC=D+-400 


75042 


BWH2-3R9-J 


A40A2R10 


0757-0317 


7 


2 


RESISTOR 1.33K 1% .125W F TC=0'f-t0Q 


24546 


C4-1/8-T0-1331-F 


A4BA2R11 


0698-3157 


3 


1 


RESISTOR 19. 6K 1% .125U F TC=0+-100 


24546 


C4 -1/8-T0-1962-F 


A40A2R12 


0698-3153 


9 


1 


RESISTOR 3.03K 1% .125U F TC=0+-100 


24546 


C4-1/8-T0-3831-F 


A40A2R13 


0757-0401 


0 




RESISTOR 100 1% .125M F TC=0f-100 


24546 


C4 1/B-TO-lOl-F 


A40A2R14 


0757-0274 


5 


3 


RF.SISTOR 1.2TK 1% .125W F TC=0-r-lfln 


24546 


C4-1/8-T0-1211-F 


A40A2R15 


0698-0084 


9 


1 


RESISTOR 2.15K 1% .125W F TC=0+-100 


24546 


C4-1/8-T0-2151-F 


A40A2R1& 


0757-0443 


0 


1 


RESISTOR IIK 1% .125U F TC=0-t— 100 


24546 


C4-1/8-T0-1102-F 


A40A2R17 


2100-1774 


3 


1 


REBISTOR-TRMR 2K 5% UU TOP-ADJ 1-TRN 


23400 


2100-1774 


A40A2R1D 


0757-0440 


7 


2 


RF.SISTOR 7.5K 1% .125U F TC=0+-100 


24546 


C4-1/0-TO-75O1-F 


A40A2R19 


0811-1661 


2 


2 


RFlSISTOR .39 5% 2U PW TC=0*-800 


75042 


BWH2--39/10 0-J 


A40A2R2U 


0757-0418 


9 


2 


RESISTOR 619 1% .125W F TC--0+-100 


24546 


C4-1/8-T0-619R-F 


A4DA2R21 


0757-0442 


9 


7 


RESISTOR lOK 1% .125U F TC=0+-100 


24546 


C4- 1/B-TO-1002-F 


A40A2R22 


0698-3151 


7 


2 


RESISTOR 2.87K 1% ,125U F TC=0+-t00 


24546 


C4-1/8-T0-2871 -F 


A40A2R23 


0757-0401 


D 




RESISTOR 100 1% .125W F TC=De-100 


24546 


C4-t/B-T0-t01-F 


A40A2R24 


0698-3236 


9 




RESISTOR 15K .25% .125U F TC=0-*-50 


28480 


0698-3236 


A40A2R25 


0698-3236 


9 




RESISTOR 15K .25% .125W F TC=0+--50 


28480 


0698-3236 


A40A2R26 


0811-1661 


2 




RESISTOR .39 5% 2W PW TC=0+-8ao 


75042 


BUH2-39/100-J 


A40A2R27 


0757-0418 


9 




RESISTOR 619 1% .125W F TC=0+-100 


24546 


C4-1/B-T0-619R-F 


A40A2R28 


0757-0442 


9 




RESISTOR lOK 1% .125W F TC=0-i— 100 


245 46 


C4-l/8-T0-in02-F 


A40A2R29 


0698-3151 


7 




RESISTOR 2.87K 1% ,125W F TC=0+-100 


24546 


C4-1/8-T0-2871-F 


A40A2R30 


0757-0401 


D 




RESISTOR 100 1% .125W F Tr.= 0+-100 


24546 


C4-1/8-T0-101 -F 


A40A2R31 


0698-3236 


9 




RESISTOR 15K .25% .1E5W F TC=0+-50 


2848 0 


0698-3236 


A40A2R32 


0698-7421 


2 


1 


RESISTOR 40K .25% ,125U F TC=0+-100 


19701 


MF4C1/8-T0-4002-C 


A40A2R33 


0757-0438 


3 


1 


RESISTOR 5.1 IK 1% .125U F TC=0+-100 


24546 


C4- i/e-TO-sin -F 


A40A2R34 


0698-3159 


5 


1 


RESISTOR 26. IK 1% .125W F TC=0+-tOO 


24546 


C4-1/3-T0-2612-F 


A40A2R3f5 


0811-1666 


7 


1 


RESISTOR 1 5% 2W PW TC=O+-B00 


75D42 


BWH2-1R0-J 


A40A2R3e 


0757-0428 


1 


1 


RESISTOR 1.62K 1% .125U F TC=0+-10fl 


24546 


C4-t/8-T0-1621-F 


A40A2R37 


0757-0458 


7 


1 


RESISTOR 51. IK 1% .125U F TC=O<-t00 


24546 


C4 - 1/8-T0-5112-F 


A40A2R3O 


0757-0440 


7 




RESISTOR 7.5K 1% .125W F TC=04-100 


24546 


C4-1/8-T0-7501-F 


A40A2R39 


0698-3444 




2 


RESISTOR 316 1% .125W F TC=Bh-100 


24546 


C4-1/B-T0-316R-F 


A40A2R4n 


0757-0367 


7 


1 


RESISTOR lOOK 1% .5U F TC=(i+-10n 


28400 


0757-0367 


A40A2R41 


0757-0403 


2 


1 


RESISTOR 121 1% .125W F TC=0r-10O 


24546 


C4-1/B-T0-121R-F 


A40A2R42 


0690-3452 


1 


2 


RESISTOR 147K 1% .125W F TC=0+-100 


24546 


C4 -l/8-T0-t473-F 


A40A2R43 


0698-3440 


7 


1 


RESISTOR 196 1% .125U F TC=0+-"100 


24546 


C4- 1/8-T0-I96R-F 


A40A2R44 


0757-0442 


9 




RESISTOR lOK 1% . 125W F TC=04-10C 


24546 


C4-1/8-T0-10Q2-F 


A40A2R45 


0757-0317 


7 




RESISTOR 1.33K 1% .125W F TC=0+-100 


24546 


C4 -1/8-T0-1331-F 


A40A2R4#. 


0698-7796 


4 


1 


RESISTOR 14. 7K .25% .125W F TC=0+~1(10 


19701 


MF4C1/8-T0-1472-C 


A40A2R47 


0811-2823 


0 




RESISTOR 7.5 5% .75W PW TC=04-50 


91637 


RB1/2-T2-7R5-J 


A40A2R4B 


0757-0274 


5 




RESISTOR 1.21K 1% .125U E TC=0+-100 


245 46 


C4-1/8-T0-1211-F 


A40A:?R49 




0698-4519 


3 


■ 


RESISTOR 140K 1% .12SU F TC=0+-100 


24546 


C4-1/B-T0-1403-F 



6-96 



See introduction to this section for ordering information 
* Indicates factory selected value 





















Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


C 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A4DA2R50 


07S7-0465 


B 


m 


RCSISTOR lOOK IZ .125M F TC=0t-100 


24546 


C4-1/8-TO-1003-F 


A40A2RSt 


0757-0QS3 


B 




RESISTOR 51, IK 1Z ,5ul F TC=0+-in0 


28480 


C757-0B53 


A40A2R52 


0757-0401 


o 




RESISTOR 100 IZ .125U F TC=D+-100 


24546 


n4-l/B-T0-101 -F 


A40A2RS3 








NOT ASSIGNED 






A40A2R54 


0698-7794 


2 




RESISTOR lOK ,25Z .12514 F TC=0+-10 0 


19701 


MF4Cl/8-T0-10n2-C 


A40A2R5S 


0698-8417 


8 




RESISTOR 5.3K . 25X .12514 F TC=0 + -50 


19701 


MF4C1/8-T2-53C1-C 


A40A2R56 


0811-3290 


H 




RESTSTffR .1 5X 2U PU TC=n« QD.O 


£8480 


381 1-3290 


A40A2R57 


0698-0083 


m 




RESISTOR 1.96K tZ .125U F TC=0+-100 


24546 


C4 -1/B-T0-1961~F 


A40A2R58 


0757-0442 


9 




RESISTOR lOK IZ .12514 F TC=0+-103 


24546 


C4-1/8-TO-1002-F 


A40A2R59 


0757-0422 


5 


1 


RESISTOR 909 IZ .125U F TC=0+-100 


24546 


C4-1/8-T0-909R -F 


A4DA2RSg 


0757-0401 


0 




RESISTOR ino IX .125W F TC=0+-103 


24546 


C4-1/B-T0-101-F 


A40A2R61 


0698-3237 


n 




RESISTOR 5K .25X .125W F TG=0+-50 


20480 


0678-3237 


A40A2R62 


0698-7794 


p 




RESISTOR lOK . 25X .12514 F TC=0+-1DO 


19701 


MF4C1/8-T0-1002-C 


A40A2R63 


0811-2823 


0 




RESISTOR 7.5 5Z . 7SU PU TO0+-50 


91637 


RS1/2-T2-7R5-J 


A40A2R64 


0757-0270 


9 




RESISTOR 1.7BK IZ .125U F TC=0<-100 


24546 


C4 -1/8~T0-17B1-F 


A40A2RS5 


0757-0442 


9 




RESISTOR IBK IZ ,12SU F TC=0+-100 


24546 


C4-l/8-T0-in02-F 


A40A2R66 


0757-0278 


9 




RESISTOR 1.78K IX .125U F TC=«0*-100 


24546 


C4-1/B-TO-1701-F 


A40A2R67 


0757-0401 


0 




RESISTOR 100 IZ ,125U F TC=0+-1C0 


24546 


C4-l/0-TO-ini -F 


A40A2R68 


0698-3236 


9 




RESISTOR 15K . 25Z .125U F TG=0*-50 


£8480 


0698-3236 


A40A2R69 


0698-7794 


2 




RESISTOR lOK .25X .125U F TC=0+-100 


19701 


MF4C1/8-T0 -1002-C 


A40A2R70 


0811-1671 


4 




RESISTOR 2,7 5Z 2W PU TC=0+ •433 


75042 


BUH2-2R7-J 


A40A2R71 


0757-0274 


5 




RFSISTOR 1.21K IZ .125W F TC=0-t-~100 


24546 


C4-1/8-T0-1211-F 


A40A2R72 


0737-0442 


9 




RESISTOR lOK IX .125U F TC=0+-10n 


24546 


C4-1/8-TO-1002-F 


A4DA2R73 


0757-0278 


9 




RESISTOR 1.78K IX .125U F TC=0-*--100 


24546 


C4-1/8-T0 -1781-F 


A40A2R74 


0757-0401 


3 




RESISTOR 103 IX .125U F TC=0»-ina 


24546 


C4-1/8-TO-101 -F 


A40A2R75 


0698-3236 


9 




RESISTOR 15K .25Z .125U F TC=0-f-50 


28480 


0690-3236 


A40A2R76 


0698-3236 


9 




RESISTOR 15K . 25Z .125U F TC=3»-50 


2848 0 


0698-3236 


A40A2R77 


0811-1675 


8 




RESISTOR 5.6 5Z 2U PU TC=0-f-40fl 


75042 


BUH2-SR6--J 


A40A2R78 


0757-1 094 


9 




RESISTOR 1.47K IX .125U F TC=0<-100 


24546 


C4-1/B-T0-1471-F 


A40A2R79 


0698-3160 


8 




RESISTOR 31. 6K IX .125U F TC=0-*-100 


24546 


C4-1/9-TC-3162-F 


A40A2RS0 


0690-3156 


2 




RESISTOR 14, 7K IX .12bW F TC*0+-130 


24546 


C4-1/8-TD-1472-F 


A40A2R81 


0757-0200 


7 


1 


RESISTOR 5.62K IX .125W F TC=0+-1CO 


24546 


C4-1/0-TO-5621-F 


A40A2RB2 


0698-3444 


1 




RESISTOR 316 IX .125U F TC=0»-130 


24546 


C4-1/B-T0-316R-F 


A40A2R83 


0698-3452 


1 




RESISTOR 147K IX .125U F TC=0■^-100 


24546 


C4-1/B-T0-1473-F 


A40A2RB4 


0757-0442 


9 




RESISTOR lOK IX ,125U F TC=0i-100 


24546 


C4 --1/8-TO-1002-F 


A40A2R8S 


0757-0421 


4 




RESISTOR 925 IX . 125U F TC=0■^-100 


24546 


C4-1/B-T0-825R -F 


A40A2R86 


0757-0346 


2 




RESISTOR 10 IX ,125U F Ti;=0+-10D 


24546 


C4-1/B-Tn-1 ORO-F 


A40A2TP1- 














A40A2TP11 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 , 1 4 -M«-P5C- SZ SQ 


20480 


12.51-0600 


A40A2U1- 














A40A2mQ 


1826-0261 


8 


10 


IC OP AMP LOU-NOISE TO-99 PKG 


20480 


1026-0261 


A4DA2UR1 


1902-3256 


9 


1 


OIODE-ZNR 23.7V 5X DO-35 PD=.4U 


28480 


1902-3256 


A40A2UR2 


1902-3171 


7 


1 


DIODE-ZNR IIV 5X DO-35 PD=.4U T^,=■^.06^X 


2O4B0 


1902-3171 


A40A2UR3 


1902-0680 


7 


1 


DIODE-ZNR 1N027 6.2V 5X DO-7 PD=.4U 


24046 


1N827 


A40A2UR4 


1902-3224 


1 


p 


DIODE-ZNR 17.8V 5X DO -35 PD=.4U 


28480 


1902-3224 


A40A2VRS 


1902-3224 


1 




DIODE-ZNR 17. RV 5X DO-35 PD=,4U 


£8480 


1902-3224 


A40A29R6 


1902-0244 


9 


2 


DIODE-ZNR 30V 5X PD=1U IR=5UA 


28480 


1902-0244 


A40A2VR7 


1902-0025 


4 


2 


DIODE-ZNR lOV 5Z DO-35 PD=.4U TC=+.06X 


£8480 


1902-0025 


A40A2UR8 


1902-3333 


3 


1 


DIODE-ZNR 46,4V 5X DO -35 PD=.4U 


284BQ 


1902-3333 


A40A2VR9 


1902-3382 


2 


1 


DIODE-ZNR 68.1V 2Z D0--7 PD=.4U TC=+.079Z 


28480 


1902-3382 


A40A29R10 


1902-0683 


0 


1 


DIODE-ZNR IflOV 3.Z DO-15 PD=1U TC=-t-.083Z 


20480 


1902-0683 


A40A2VR11 


1902-0049 


2 


1 


DIODE-ZNR 6.19V 5X DO-35 PD=.4U 


£8480 


1902-0049 


A40A2VR12 


1702-3182 




p 


DIODE-ZNR 12,1V 5Z DO-35 PD=.4W 


20480 


1902-3182 


A40A2VR13 


1902-3102 


m 




DIODE-ZNR 12.1V 5Z DO-35 PD=.4U 


£8480 


1902-3182 


A40A2VR14 


1902-0244 


9 




DIODE-ZNR 30V 5X PD=1W IR=5UA 


29480 


19(12-0244 


A40A2VR15 


1902-0025 


4 




DIODE-ZNR lOV 5X CO-35 PD=.4U TC=-f.l)6X 


28480 


1902-0025 


A40A2UR16 


1902-3301 


5 


1 


DIODE-ZNR 34.8V 5X DO-35 PD=.4U 


20480 


1702-3301 


A4DA2VR17 


1902-3070 


5 


1 


DIODE-ZNR 4.22V 5Z CO-35 PD=.4U 


284B0 


1902-3070 










A40A2 MISCELLANEOUS PARTS 








4330-0145 


9 




INSULATOR-DEAD GLASS 


28480 


4330-0145 




6040-0239 


9 




THERMAL COMPOUND 


05820 


120 




2200-0145 


2 


18 


SCREW-MACH 4 40 . 43B-IN-LG PAN-HD-POZI 


30003 


ORDER BY DEECRIPTION 




2190-0004 


9 


18 


UASHFR-LK INU. T NO . 4 . 115-IN-ID 


28480 


2190-0004 




2110-0269 


B 


14 


FUEEHOLDER-CL IP TYPE . 25D-FUEE 


28480 


2110-0269 




1251-3172 


7 


10 


CONNECTOR-SGL CONT SKT , C3 -IN-BSC-5Z RND 


28480 


1251-3172 




1200-0043 


8 


4 


INSUl.ATOR-XSTR ALUMINUM 


£8480 


1200-0043 




1400-0493 


6 


2 


CABLE TIE ,062-1 ,25-DIA ,14-UD NYL 


06303 


PLTl ,5-MPB 




0340-0416 


4 


5 


INRULATOR-XSIR IHERMA-FILM 


28483 


0340-0416 




0380-0059 


S 


3 


SPACER-RVT-ON ,25-IN-LG .152-IN--ID 


OCOOD 


ORDER BY DESCRIPTION 




0380-0863 


9 


18 


STANDClFF-RVT-nN .125-IN- LG 4-4 0THD 


28480 


0380-0863 




0340-0433 


S 


1 


INSULATOR -FLG-BSHG NYLON 


28480 


0340-0433 



See introduction to this section for ordering information 
♦Indicates factory selected value 

6-97 



















Table 6*3. Replaceable Parts 




Description 




LINE hODULE AND CABLE ASSEMBIY 

CAPACITOR-FXD . lUF +-20X 250VAC(RMS> 
CAPACITOR-FXD 470PF +"-20X 3KWDC CER 
CAPACITOR-FXD 470PF +-20X SKWDC CER 

FUSE 3A 2500 NTD 1.25X,25 UL 

LINE HODULE-FILTERED 

SWITCH-RKfl SUBMIN DPDT 3A 250VAC 
SWITCH-THERMAL (LOCATED ON A40A2) 

A41 MISCELLANEOUS PARTS 

TUBING-FLEX .04-ID TFE .016-UALL 
TUBING-HS .375'D/,1B7-RCVD .025-WALL 
TUBING-HS .75-D/.375-RCVD .03-WALL POLYO 
SLIDER-HS PUF 

CABLE-SHLD 22AWG 5-CHDCT JGK-JKT 

WIRE 24AWG BK 300V PVC 7X32 80C 
CAP SWITCH (LOCATED ON A40A2) 



Mfr Part Number 



08569-60087 

0160-4065 

0160-2636 

0160-2636 



3101-0449 

3103-0102 



0890-0096 

0690-0291 

0890-0301 

0890-0402 

0120-0579 

8150-0447 

4040-1770 



See introduction to this section for ordering information 
♦Indicates factory selected value 













Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A42 


00569-60024 


P 


1 


CnhB GENF.RATDR Ar.EEP.OLY (OPTION 001) 


28 40 0 


08569-60024 




0160-2437 


1 




CAPACTTOP-FDT11R11 SflflOPF -^8(1 -2('.% 21K1V 


i I 


0160-2437 


A-12C2 


0160-2437 


1 




CAPAO1T0R-FD3HR1.I 5900PF h0O -20K 200V 




.0160-2437 


A42C3 


01(30-0094 


4 


1 


CAPACITOR-FXI) 1(!0UF■^75 lliX 25VPC Al.. 


1 i 


3(1D107G025DD2. 


A42J1 


1250-1157 


2 


1 


OONNITCTOR -«F UMA FEH 1 MD-HDl.E 50-ni;i1 


2040 0 


1250 -1157 


AASUPt 


0(3569-20 024 


0 


1 


HOUGTNi3-C(l«Fl OENFRATOR 


2840(1 


013569-20 024 


A42hP2 


00569-00023 


5 


1 


n(3VER-COMB GENERATOR 


2'8480 


D 8569- 00 (123 










A42 hT5CFLl..ANEOUS PARTS 








0360-026B 


6 


1 


■lERrtlNAL B1..DR UJR I.K-MTG FDR -*6 SOH 


2(3400 


0360-0268 




0470-0013 


p 




SEAI.ANT LOOKTITC: 88 GRADE A POtYE IP 


20480 


047(1-0013 




2200 0105 


4 


16 


BFREW -KACH 4 -40 .312-IN-l G PAN-11D-P07I 


0 0 3 0 0 


ORDER HY DESCRIPTION 




2360-0331 


6 


1 


BGREW-hACH 6-32 .25 IN-IX PAN-HO-F07T 


20480 


2360 -03.31 


A42A1 


00569-60026 


4 


1 


(301413 GENERATOR ECARD (OPTION 1101) 


PB40O 


08569-60026 


A42A1C1 


(1160-0127 


o 


4 


CAPAf'.ITOR -F'Xt) 11(1- +-20X, 25VD13 Cl'.R 


20408 


016(1-0127 


A4?.AtC2 


0160-0127 






GAPACITOR -FXD lOF i -20X 25VDC GER 


20480 


0160-0127 


A42A1C3 


0121-0451 


3 


2 


OAPACITOR-V TRMt?-AIP 1.7-llPF 175V 


74970 


107-0106-020 


A12A1C4 


0160 4793 


6 


1 


rAPAClTOR-FXD 6.0PF -t-.SPF lOOVDG OCR 


2B40O 


0160 4793 


A42A1C5 


0121-0451 


3 




CAPACITOR -V TPMR- AIR 1.7- 11PF 175V 


74970 


187 -0106-020 


A42An':<> 


0160 -4(314 


? 


1 


CAPACl UlR-FXD 150PF -5X lOOVDC CER 


284110 


0160 4014 


A42AtC7 


0160-4(302 


8 


1 


CAPACITOR-FXI) (32Pr -5X Klf.VDC CER fii -30 


20480 


0160- 4002 


A42A1CB 


0160 4706 


7 


1 


CAPACl lOR-FX!) 27PF t- -^.X lODVDC C,FR !M-30 


20400 


0160-4786 


A42AtC1 (1 


0160-4790 


3 


1 


CAPAC (T()R-I-XD 12PF + -5X KKIVDC CFR (H -30 


284(10 


016(1-4790 


A4rAl(n 1 


0160 4574 


1 


1 


CAPACTTOR-rXI) 1 .3 00PF 1 1 OX I.IOVT.C CER 


2040 8 


0160-4574 


A42AtC.t2 


0160-4521 


0 


1 


CAPACITOR FXD 12PF t - 5X POOVDC CFR 0 i -30 


20 4 (Ml 


0160-4521 


A^PAinirj 


0160-0127 


2 




CAPACl rOR-F X!) IFF i' -20X 25V:>C CER 


2(340 0 


0160-0127 


A42A1C14 


01 (3(1-1746 


5 


1 


CAPACl roR~rxn is!If+ loz ?r.vDC ta 


562.39 


15ftD156X9(12(1B2 


Ai2Air;ir, 


0121 0046 


2 


1 


CAPA.CTTOR-V IRMR CER 9-35PF 200V PC rtIG 


52763 


3D4:V22 9/35PF N650 


A42A1C17 


0160-0127 


2 




CA"A':TT0R rxo lOr -t-2C,X 25VDC cfi? 


20480 


016(1 -0127 


AiPAirpi 


1901-0050 


3 


1 


Oinr.'F ■SWITCIITKG 00V 200|4A 2N8 EC,- 35 


2 0-400 


1901-0050 


A42A1CR2 


1901-0539 


3 


4 


DlOni- -CH SIC SCHOTTKY 


2840 ft 


19F. 1-0539 


A42A'inR3 


1901 • 0539 


3 




DlCt;F-CM STG F.niO'nKY 


20400 


1901-0539 


A42A1CR4 


1901-0539 


3 




DIODF-S.'i SIC SCHOTTKY 


28401! 


19(, 1-0539 


A42Alt:,RS 


1901-0539 


3 




I) I udf; ■ Rrt K I G cc ) ;oi t k r 


2.B480 


1901-0539 


A42A1E1 


9170-0016 


0 


1 


COPE- SHiri DING PF.AD 


204(311 


9170 -0(116 


A4r'AlLl 


9100-2249 


6 


2 


JNEOCTOR RF-CH-P!1,.D 15QM1 1 OX , 1 05DX . 26(..G 


2040 0 


9100-2249 


A42A1L2 


9140-0141 


7 


1 


INDUCTOR RF-CH-hl. P 6011NH lOX .K15DX.26LG 


20480 


9140-0141 


A42An„3« 


91 00 •■2255 


4 


1 


INEIJCTOR RE CH ■■ (4I..D 470NH 1 OX . 1 05DX , 261..G 


20400 


91 00-2255 


A42A1L4 


9100-2249 


6 




INDUCTOR RF-CH MED 1511N1I K'.X .105DX, 26L.C 


2048(1 


91 (10 -2249 


A42A1L.5 


910 0 - 2091 


4 


1 


INDUCTOR RF-CH-hU) 50NH lOX .in5DX.26I.G 


2.13 400 


91 30-2891 


A42AtL6 


9100-2247 


4 


1 


INDUCrOR RF-CH Ml. D lOONH lOX . 1 C5DX , 261.G 


204011 


910 0 -2247 


A42A1MP1 


12 00- 0173 


S 




INGOl ATOR - XS I R CAP - Gl, 


2040 D 


1200-0173 


A42A1MP;;: 


1250-0(195 


5 


■1 


CONNE CTOR -RF N H 4-HOl E-Fl C- FR 


2848(1 


125(1- 0095 


A42A1Q1 


1054-0247 


9 




IRANSTSTOR NPN Cl TO 39 PD=1U rT^OODtlllZ 


2048(1 


1054-0247 


A42A1Q2 


1(354-0247 


9 




TRANSISTOl? NPN SI TO -39 PD-IU Fr--=0CnH;iZ 


2043(1 


1054-02.47 


A42A1Q3 


1054-0704 


9 




IRANSTcrOR NPN 2N3066A 01 T0-39 PD-5W 


0-4713 


2N3866A 


A42AtRt 


0757-0279 


0 


1 


RESISTOR 3.16K IX ,125(4 F TC=()+- -1 0 (1 


24546 


C4- 1/8-T0-3161 -F 


A42A1R2 


C69B- 7229 


0 


1 


RESISTOR 511 IX ,05W F IC-Ot-lOO 




C.3 l/B-TO-SllR- F 


A42A1R3 


0690-72(15 


0 


1 


RFSIF3TOR 51.1 IX ,05U F TC-0+ -1 00 


i i 39 


C3 1/0-TO-51R1-F 


A42A1R4 


0 690 -7219 




1 


RESISTOR 196 IX . OSU F TC^^Oi -100 


i 1 39 


C3 1/B-TO -196R-F 


A42A1R5 


0690-7188 


1 


■1 


RESISTOR 10 1% ,05(4 F TC=0i-lO(> 


Bj{9 


C3-1/B-Tn-1 OR F 


A42A1R6* 


(1690 -7196 


B 




RESISTOR 21.5 1% , 058 F TC = ,1i 100 


24546 


C3-1/B-Tn-21R5-F 


A42A1R7 


0757-0274 






RESISTOR 1.21K IX .12514 F TC-0 *■ -1 (1 (1 


24 546 


C4-l/8-Tr3-121 1-F 


A42A1RB 


0690-7222 


1 


1 


RESISTOR 261 IX .05(4 F TC-Oi-lOO 


2 45 46 


C3 l/8-Tn-261R-F 


A42A1R9 


0690-7100 


0 




RESISTOR 10 IX .0514 F TO(H -l(U) 


245 46 


C3-1/8-T0 lOR-F 


A42A1R1 0 


3690-7200 


3 


1 


RESISTOR 60,1 IX . 05U F TC-0<-101) 


2 45 46 


C3-l/8-Tn-6BRl F 


A42A1R1 1 


0698-7108 


a 




RFSI5T0R 10 IX .(15(4 F TC=Oi--lflO 


245 46 


C3 1/8-TO lOR-F 


A42AlRi;> 


0690-7100 


13 




KFSISTOR 10 IX .05(4 F TC-=0t -10 0 


2 4546 


C3-l/8-T0-inR-F 


A42A1R13 


(1698-3429 






RESISTOR 19,6 IX .125(4 F TOOl-lOO 


(13003 


PMi; 55 -1/8 -TO -19R6-F 


A42A1R14 


0 690 -3429 


m 




RESISTOR 19.6 IX .125(4 F TC=0-t l0O 


330B0 


PrtE55-l/(3-T0 19R6-F 


A42A1R15 


(1698-7281 


2 


1 


RI'STGTOR 75!( 2X ,(;5!4 F TC-(M -lOli 


245 46 


C31/8-T0 -7502-0 


A42AlYt 


041 0- 1 024 


1 


1 


CRYSTAL- G0ARI 7. 1 ,30 , 0 0 0 HllZ 


28400 


041 0-1024 



See introduction to this section for orderintt information 
^Indicates factorv selected value 

6-99 




























Table 6-3. Replaceable Parts 



Reference 

Designation 



HP Part 
Number 



Qty 



Description 



A 43 



0 F! 569 - 6 nnfcy 



HP - TO CnNNir.r.TCJ.O ASCFnBi Y 



A 4 :?;ci 

A 4 :JC 2 

A43C3 

A 4 ; 5 C 4 

A43C5 



016I1-483S 
(1160-4B3S 
IlKiD- 41135 
0 160-4835 
0160-4835 



r . APACJTOS-FXD 
i:;apa:;hor -FXD 

CAPACnni! FX!) 
CAPACIKIR Fxn 
CAPACTTnR-FXO 



1 1.IF 


+ 10 7. 


5f:vm; 


CFR 


hi;' 


t - 10% 


5 09 pc. 


CFR 


1 l.iF 


■* - 1 0% 


50'..'i:r; 


t: GR 


tUF 


■1 -ir/. 


i.ovpr. 


CFR 


1 UF 


+ -1 0% 


Sfi'./OC 


CFR 



A43J1 



1 P 51-4040 



coNNmnP 24 f fiirpo pioriON 



A43R1 

A43R? 

A43R3 

A43R4 

A43U5 



0698-722V 

0690-7229 

0690-7229 

0690-7229 

0690-7229 



Rf 

prOT 

RF 



•ItOTflP 511 
0TOR 511 
0TOR 511 
r/inH 511 
OiOR 511 



. 05'J F 
. 05U F 
. 05U F 
. :) 5 W F 
.057 F 



Tr. =-0 » 

TCFr-o 1 ■ 
0 t ■ 

TC -=0 t 



100 
100 
1 0 fl 
1 ;) 0 



A4351 



3101 -2196 



sunr . H - S ! 



-PP I>T DIP 01. T DF ■ A58Y . 1 A 



OB569-600?1 



08S69- 20020 



FABi.F Ar.PFMfiLY HP IH 

A43 Misci:.i..i,.ANnii.)s PARI':; 

HP-18 SPACFR 



Mfr 

Code 


Mfr Part Number 


2848 0 


0B3.69 -60 06',' 


28400 


0160-4835 


28 480 


0160 4835 


28480 


.1160-4035 


28 400 


0160 4835 


28480 


0160- 4835 


28 480 


1251 -40 4 0 



24546 C3-1 /9-TO- 51 IP -F 

24546 C::i t/8-TO -51 IP-F 

24546 0:i 1 /0-m -51 IR -F 

2 45 4 6 83 1/ 8-T 0 -S 1 1 R ■ F 

2 4 5 46 C3 1 / R-TO 5 1 1 R - F 

20480 3101-2196 



28400 08569 60021 



28400 n83.69--2fl02C 



6-100 



Sec introduction lo this sct lion for ordering information 
^Indicates factor\’ scleclcd \aluc 















Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 










CHASSIS PARTS - Fa..FCTR:iT,Al. 






ATI 








NOT ASSIGNED 






AT2 


09<.n~(!47I! 


6 


1 


I5BLAT8R-FREQ RANGF=2.05 TO 4 . 45GH7 


23480 


(I960 0472 


AT3 


nB56S •6009t: 


8 


3 


ATrFNlJATOR-3 DT. C8AX 


2040(1 


(18565-6(1090 


AT4 


Da5<>5 -*!)093 


8 




AnEM;ATBR-3 OB COAX 


28480 


06565-60390 


A15 








NOT ASS I CNF D 






ATfe 


nil 0-01 IB 


1 


1 


TERMINATION iCllAX SKA 50 OF;M lU 


2848 0 


nil 0-0118 


AT 7 


0955'0114 


2 


1 


AT FEMUATGR-COAXIAL ATTFNUATinN ; 3DB+ / .3 


2.0 48(1 


0955-0114 


AT0 








NOT ASSIGNED 






ra 


3160-0252 


7 


1 


FAN-TBAX 95-CFM 128V 50/60-HZ 2KV DlFL 


2(1480 


3160-0252 


Cl 


0160-4002 


6 


4 


CAF’ACTTOR-FDII-IRIJ lOODPF 20X 20.1V TER 


28480 


3160-4082 


ca 


(1160-40(12 


6 




CAPACITBR-FDTHRII lOOOPF 20X 200V CF.R 


20480 


016(1-40(12 


C3 


0160-4082 


6 




CAPArrUnR-TDlHinj IOOOTT 20X 20 0V CE.R 


28480 


3163-4082 


C4 


0160-40112 


6 




CAPACITOR-FDTHRU lOOOPF 20X 20 0V CEIR 


20 480 


0160-4082 


El 


9170-0029 


3 


4 


COKE SHIELDING BEAD 


2848 0 


9178-0029 


F2 


9170-0029 


3 




CORE-SlllEI,.D.tNG BEAD 


2843 0 


9170-0029 


E3 


9170-0029 


3 




CORE -SHIELDING ECAD 


2840 0 


9170-0029 


F4 


9170-0029 


3 




CORF. -SHIELDING BEAD 


284110 


9170-0029 


FI 


2110-0043 


8 


1 


FlfS.E 1.5A .250 V NTD 1,25X,25 UL 


2848 0 


211 0-0043 


FI..1 








SEE A41FI 1 






F L2 


9135-0131 


4 


1 


FI1.TER-l.OU PASS 2.06 SKA 


284311 


9135-0131 


FL3 


0960-0159 


ty 




FILTER -TUB BANDPASS DC-IBOO MH7 


20 43(1 


0960-0159 


FI.4 


9135-0048 


j;> 




FII..TE.R LQU PASS BKA-TERMS 


2.B4B0 


9135-0048 


J1 


(16290--60 079 


5 




CONNECTOR -TIPE N, I.NPI.IT (SEE FIGURF 6-1) 


23411(1 


862.90-60 0 79 


J2 


1251 •1286 


0 


1 


CONNECTOR -ly- PIN FD SERIES (AUX FO 


28480 


1251-1286 




12.50-00(13 


1 


6 


CONNFCTOR -RF BMC FEM SCL --HD. .E-FR 511 OHM 


2048(1 


1250-0003 










(Hr.RI7DNTAL SUiEEP) 






J4 


1250-0083 


1 




CONNECTOR-RF BMC FEM SCI. ■ HOLE -FR Sli OMM 


204(1(1 


1250-0083 










(VERTICAL) 






J5 


1250-0083 


1 




CONNECTOR -RF BNC FFM SSL -HOI. E-FR 50 -OHM 


2348(1 


12.50-0083 










(BLANK) 






J6 


1250-0083 


1 




CONNECTOR-RF BMC FEM SCI.-HOLE-FR 50- OHM 


23 480 


1250-0083 










(EXT SWEEP) 






J7 








P/0 W25 (EXT TRIGGER) 






JB 


1250-0083 


1 




CONNFCTOR -RF BNC FFM GGL-HOLE-FR 5C -(1HM 


23430 


12.5(1-0 083 










(Eil.ANKING) 






J9 


1250-1753 


4 




1ST L.0 OUTPUT 


2848(1 


12.50-175.3 


JIO 








P/O U24 (21.4 MH7 IF OUTPUT) 






J1 1 


12.50-00113 


1 




CONNFCTOR "RF BNC F EM SSL- HOI. E- FR 50 - OHM 


23480 


1250-0083 










(RETRACE) 






J12 


1250-1753 


4 




IF INPOT 321.4MH7 


28430 


1250-175.3 


K1 


3106-0022 


5 


3 


SWITCH COAX SPDT;FAII..-SAFF OPN;50 


20430 


31(16-0022 


K2 


3106-0022 


5 




SWITCH COAX SPOT; FAIL-SAFE OPN)50 


23 480 


3106 0022 


K3 


3106-0021 


4 


3 


SUITCH-COAX SPDTi28VDC CO ,CI . J 35M -27 


9D949 


315-10053-13 


K4 


3106-0021 


4 




SUIICH-COAX SPT)Tj2nVDC C0IL;35M-27 


9D949 


315 -1 0053-13 


K5 


31 06-0021 


4 




SUITCH-COAX SPDT;28VDC C0IL;35M-27 


9D949 


315-10053 13 


T1 


08569-60027 


5 


1 


POWER TRANSFORMER ASSEMBLY 


26480 


08569-60027 


U1 


0960-0635 


3 


1 


MUl.TIPLIFR, H.V. 


28480 


0960-0635 


yi 


5083-6176 


4 


1 


CRT TUBE 


28480 


5383-6176 


Ul 


OB56S-20070 


0 


1 


CABI..F ASSY-INPUF 


2048(1 


085.65-20 070 


ua 


08565-201B2 


5 


1 


cabi.f: assy-rf ai ffnuatob 


284(1(1 


08565-20182 


1^3 


08565-20183 


6 


1 


CABLE ABSY-YIF INPUT 


28480 


085.'.>5-23183 


U4 


08565-2(1 073 


3 


1 


CABl E AESY-VTF OUTPHI 


284P.0 


08565-20 07.3 


U5 


08569-20032 


8 


1 


CABLE AGSY-IBT MIXER INPUT 


2848 0 


O0569-2OO32 




08565-20184 


7 


1 


CABI.F ASSY-1.8 GHZ LPF INPUT 


28480 


08565 -20104 


U7 


08565-20120 


1 


1 


CABLE ASSY- 1.0 (SHZ LPF OUIPUT 


2848 0 


06565-20120 


WB 


08569-20060 


2 


1 


CABLE ASSY-YTO TO MIXER 


284811 


08569-20060 


U9 


00569-20030 


6 


1 


CABLE ASSY-FIRST MIXER, LO CUIPIJI 


28480 


06567-20 0.30 


Ul 0 


08565-20079 


9 


1 


CABLE ASSY-TUNING STABK.IZER 


20480 


08565-20079 


Ul 1 


08569-20031 


7 


1 


CABLE ASSY-EXIEHNAL. MIXES 


284 8.0 


06569-20031 


U12 


0(1569-20061 


3 


1 


CABLE ASSEMBLY, EXTERNAL IF 


20 480 


08569 -20061 


U13 








NOT ASSIGNED 






U14 


08569-20027 


1 


1 


CABI.F ASSY-IST MIXFR, IF OUTPUT 


20430 


08569-20 0 2.7 


U15 


08565-20083 


5 


1 


CABLE ASSY 2.0 MHZ. LPF INPUT 


28480 


08565-2 no 03 


U16 


08565-20084 


6 


1 


CABI.F ASSY -2. 0 MHZ LPF OUTPUI 


28 40(1 


085.65-20 08 4 


W17 


08565-20087 


9 


1 


CABI.E ACSY-2ND CONVERTER INPUT 


2048(1 


08565-20087 


UlR 


08569-20042 


0 


1 


CABLE ASSY- 2ND (.'.ONVERIER OUIPUT 


28480 


08569-20042 


U19 


0 8565-2 00B5 


7 


1 


CABLE ASSY -2ND CONVERTER. BY PASS 


20480 


(18565-20085 


U2n 


08569-20059 


9 


■ 


CABLE ASSY-IST 1.0 OU1PUT 


28480 


(10569-20059 



See introduclion to this section for ordering infcjrmation 
*Indi< ates factory selected valtu* 

6-101 





















Table 6-3. Replaceable Parts 



Reference HP Part c 

Designation Number d “ 



Description 



Mfr 

Code 



U 21 

U23 

W /14 

U2H 

u;iJ 6 

U 27 

U 38 

W 2 V 

w ;50 

U3l 

u;'i2 

U33 

wr’iA 

U35 

U 36 

U 37 

U3S 

W39 



I)C) 56 S- 6 I )059 
0 H 565 - 60 CPS 
OOS 65 63 D.M 
0 n 565 -- 6 n( 18 <. 
0 r)fj 65 - 6 !)n 7 » 

03565-60080 
ons6fi 6onrn 
0 R 565-60066 
n 0569 - 6003 t 
00565-60064 

00569-60030 
00565-60066 
08569-60081 
00569-60019 
0 rf 565-6 0 091 



0 0569 -600V57 




CfiOl..r. ASHY 321.4 IF (TEl.Lf.U) 

CAI'Ji F Ar! 8 Y- 21,4 IF <F.I'T:FM> 

CABl..!- A05Y 101MII7 CAt. ClJinin <BIL;F.) 
r.ABtr A0SY-21 .4hH7 IF OUrfUr (VIOLFl) 
CAFil.F A0BY FXT TRTC,fvEK INPUT (BRFjWN) 

CABi F ASSY-YTO TO AUX B (PFO) 

oabif: abby-ytf to aux b inRANr-F.) 

CABLF AS 5 Y-R.rPB 0 N, FRFQ rOMTROL 
CABLF ASSY-aiBRCN, FRONT BU BO, 50 -PTH 
CAIiLF A 50 Y -RIBBON, FRONT SUITFH BO.AR 1 ) 

CABLF AOSY- RIBBON, RF.AR BUITf-H BOARD 

CABLF ASBY-RIBBON, FRKO PIOPLAY 

r.ABLF. ASSY-Vim -0 

CABir ABSY-CRT 

CABLF A 5 SY- X Y OEFL.FCTTON 

NOT ABBIGNLFO 
NOT ASC.TCNED 
NOT ASSIGNED 

CABLE HARNECC-ir.T CONVERTER 



20430 
28 <100 
20100 
23 40 O 
2843 0 

20 400 
20400 
20400 
20400 
20 400 

20400 
204 00 
20400 
20401; 
28100 



20400 



Mfr Part Number 



OB565-60059 
1)8565 - 60 ft 05 
08565-60061 
00565-6 Oft 06 
00565-60070 

00565 -6(1 nnt) 

08565-60001 
ft 3565-60 ft 66 
08569-60031 
00565-60064 

06569-60030 
0 0565 -60 0 66 
08569-60081 
00569-60019 
n 85 .') 5-60071 



00569-60037 
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See introduction to this section for orderinjf information 

*Indi<'ates factory selected value 












Table 6-3. Replaceable Parts 



Reference 

Designation 



HP Part 
Number 



D Qty 



0a5«.s-6n0 9f: 



Description 





Mfr Part Number 



08569-20031 

08369-20037 

08569-20022 



OPTION OCl 

CHASSIS PARTS - ELECTRICAL 



ATTEHIJATOP , COAX, 30 DP 
DIOOF.-PWR RCCT 4009 750MA DO 29 
SWITCH-COAX SPDTjFAXL-SArE OPM)50 
SUITCH-PB DPDT ALTNG .25A 1159AC 
hODULE-DIODF. RECOVERY DRIVE FRE0=H!0hH7 



CABl.E ASSY- INPUT 

CABLE ASSY-SWITCH TO 3DB PAD 

CABLE ASSY- SWITCH TO ATTENUATOR 



08365-60090 



00569-20021 

08569-20037 

0B569-20022 



See introduction to this section for orderintt information 
* Indicates factory selected value 
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Table 6-3; Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 






1 


I 


CHASSIS PARTS - PL l-TCTRICAL 
OPTION AGO 








3160--0359 


H 




rAN-TBAX IPO-CFM 4P-560RC 1.6SXU-Pia. 


20 490 


3160 -0359 


C5 


n 190-1066 


B 


1 


r.APACITOR-FXD lUi” +-10% AOCVRC POLYC 


20490 


0100 -1966 


R1 






1 


RF,S:rSTOR 21. S 1%, ,5W F TC-(lt -10(1 


201490 


0698-3391 
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See imrocliiclion to this scftion for orderint; information 
*lndit atr'S factory selecterl value 















Table 6-3. Replaceable Parts 



HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


0360-02SU 


1 


1 


CHASOIS PARTS - MECHAMTCAL 
TERHINA1..-S),»R UJG l.K-MTC l=’nP-*6 -SOR 


2848(1 


fl3-'.9 -0260 


OS20~01i.31 






SCREU)-MACH 2-56 , 180 IN ■ 02 PEG 


r. (it; fin 


ORDER BY DEGCIUPTIO.N 


0590-1251 


6 




NUr -SP(:i,Y 15/32-32 -TUfi . 1 ■ IN -Tl-IX .562--UD 


0 n fi n c 


ORDER BY DESCRIPTION 


1250-1753 


4 




HARDWARE- .12 CONNIEGTOR 


28400 


1250 - -1753 


1400-0093 


2 




STRAP , SECURING, POWER CArUX TO DISPI. AY 


20 409 


1409-0093 


2190-0007 


2 


M 


HOT1-1ERBOARD,POWI2R SU1^P),Y CABLE TO CKASSI 
UASHER-VK INTI. T NO. 6 .141 -IN-ID 


20 48(1 


2190 0007 


21 9 0-0 OK. 


3 


6 


WASHlEfi-LK INTl T 3/0 IN .377 -IN ID 


20480 


2190 0016 


2190 -ooeB 


5 


3 


WASHER- LK INIL T 1/2 IN .505-IM -ID 


20480 


2190-0060 


2190-0104 


0 


1 


WASIIER-LK INTI T 7/K. IN ,439-IN-ID 


20480 


2190 0104 


2200-0103 


2 


7 


SCREW-MACH 4-40 ,25 -IN-LG PAN-HD-POZI 


(! 9 9 9 n 


ORDER BY DESCRIPTION 


22l)0-01 07 


6 


4 


SCRP.U-KAGH 4 41) , 375 -TN - 1 G P AN-tID- l'r)7 1 


9 9 9 0 0 


ORDER BY DESGRTPTICN 


2200-0165 


6 


P 


SCREW-MACH 4 -40 ,25 -IN -IG B.2 DEC 


nCfiOfi 


ORDER BY DESCRIPTION 


2260-0001 


5 


15 


IvUT- HEX- DHL ■■ CHAM 4 -49 -I HD , (194 IN I Hi< 


28 489 


2269 ■ 9 991 


2360-0113 


2 


26 


SCREW -MACH 6 -32 ,25-IN -LG PAN-HO -POZ t 


11 (1 fi C « 


ORDER BY DESCRIPTION 


2360-0114 


3 


2 


SCRlt.U-MACH 6-32 .25 IN LG 02 DEG 


0 0 (1 0 0 


ORDER BY DESCRIPTION 


2360-0115 


4 


26 


SCREW-MACH 6 32 .31 2 ■IN LG PAN-l^tD -P07.I 


9 CO 9 9 


ORDER BY DESCRIPTION 


2360-0131 


4 


4 


SCREW MACH 6-32 1, 125-IN-lG PAN-HD-POZI 


9 0 9 9 9 


ORDER BY DESCRIPTION 


2360-0190 


3 


1 


SCREW-HACH 6-32 ,438-IN -I..G 100 DEC 


(1 fi 0 9 n 


ORDER BY DESCRIPTION 


2360-0236 


0 


4 


SCREW-MACH 6- 32 ,012-IN I G P AN ■ HD-P07. f 


9 1) 0 9 9 


ORDER BY DESCRIPTION 


2360-0360 


1 


1 


SCREW -MACH 6-32 .430- IN -I..G 10(1 DEG 


20489 


2360-0360 


2420-0001 


s 


4 


NUr ^ HEX-U/LKUR 6-32 -THP .109 -IN -THK 


0 (; 0 0 9 


ORDER BY DESCRIPTION 


2420-0003 


7 


4 


NUT~HEX-DBL-GHAM 6-32-THD . 094-IN -THK 


9 9 9 9 9 


ORDER BY DESCRIPTION 


251 0-0130 


0 


3 


SCREW-MACH 8-32 3 -IN -l.G P AN -I■^D -POZI 


9 9 fi 0 0 


ORDER BY DESCRIPTION 


251 0-1)192 


6 


16 


SCREW MACH 8-32 ,25- IN-I.G 100 DEG 


0 9 9 0 0 


ORDER BY DF.EC.1UPTICN 


2580-0003 


5 




NUT--HI“X-U/Ui;iJR 8--32 THD .125-IN-THK 


(10 0 0 0 


ORDER BY DESCRIPTION 


2600-0172 


t 




SCREW-MACH l(l-32 .375-IN-I.C 100 DEG 


20400 


2600 -0172 


2950-0001 


8 




NUT-HEX -DBI -CHAM 3/0- 32 ■ TDD , 094- IN -THK 


0 fi 0 f. 0 


ORDER BY DESCRIPTION 


2950-0035 


8 




NUT ■HEX-DBL -CHAM 1 5/ 32- 32-THD 


9 0 0 0 0 


ORDER BY DESCRIPTION 


2950-0132 


6 


1 


NUT- l-ieX-DI'il. -CHAM 7/16 -20-THD . 094- IN -THK 


0 0 f, 0 9 


ORDER BY DESCRIPTION 


3030-0220 


4 


9 


SCREW-SKT HD CAP 2-56 .103 -IN--LG SOT-300 


0 fi 9 1) 9 


0RDE:R by DESCRIPTION 


3050 0998 


6 


2 


WASHER -EL MTLC NO, 2 .094-rN ID 


2048 9 


3 059 ,1998 


3050-0152 


3 


6 


UASHFR-SHLDR NO, 8 .172-IN-IP .430-TN-0D 


20400 


3050 -0152 


3050-0027 


1 


Kl 


WASHItR-FL MILC NO. 10 .203 IN-ID 


20400 


3050 0027 


3050-0037 


1 




UASHE;R -FL MTIC no. 6 .149 -IN-ID 


28 439 


3050-0837 


8120 -2625 


3 


1 


CABi.E ASSY lOAWC 2 -CNDCT BI.H-JKT 


20489 


0129-2625 


5020-8805 


8 


1 


FRONT FRAME 


28409 


5029-8005 


5020-8806 


9 




REAR FRAME 


23409 


50 2f, -08(16 


5020-8037 


6 




CORNER STRUT 


2840 9 


51120-8037 


00565-00009 


3 


■1 


BRACKET-SUPPORT, P.C, BOARD 


20 4V1C 


08565-00909 


5021-3251 


0 


1 


PLATE -RIGHT SIDE 


28480 


5921-3251 


00565-00018 


4 


1 


BRACKET-REAR, UCXD 6 3RD CONVERTER 


20 439 


00565-00018 


08565-20065 


3 


1 


D I V I DEP - Ffi ON T UE R T I C Al.. 


28480 


90565-20965 


00565-20100 


7 


1 


STRUT- LOWIER RIGHT 


28409 


90'.;j65-2tnon 


00569-0000 1 


9 


1 


SHIELD-X-Y AMPLIFIER 


28400 


90569-00001 


1)0569-90992 


0 


1 


GHTE.I.D-Z AXIS 


20409 


0BEi,69-0 0nU2 


08569-C0005 


3 


1 


BRACKET-MOTHERBOARD MOUNTING 


20400 


00569-00005 


00569-00007 


5 




PLATE-TRANSFORMER MOUNT. ING 


28401) 


00569-00(107 


08569-00098 


h 




DIVIDC.R-CENTER 


20439 


08569-00998 


00569-00009 


7 


■1 


STIFFENER -CErNTER DIVIDER 


20430 


00569-00009 


98569-09011 


1 


1 


BRACKET-FRONT, I/O P.C. BOARD 


20480 


06569-00911 


00569-00015 


5 


1 


BRACKET-VCXO 6 3RD CONVERTER 


2.0400 


08569-(l0(i15 


08569-00024 


6 


1 


BRACKET -POWER SUPPI..Y TIE. DOWN 


23 400 


08569-00024 


08569-20925 


9 


HI 


ClAhP CRT SI.;PPC;RT 


20 40 9 


08569-20(125 


00569-60041 


3 




KNOB ASOEMBEY-VIPEO F1I„TE.R. 


2.848(1 


98369-60041 


1460-1345 


5 




LEG -BOTTOM COVER 


20400 


1460-1345 


4324-01 05 


e 




PAD- TOP COVER 


2840(1 


4324-0195 


5040-7201 


8 


4 


FOOT (STANDARD) 


28400 


5040-7201 


5040- 7202 


9 


1 


TRIM, TOP 


28 IRQ 


5049-7292 


5040-7219 


8 


1 


STRAP, HANDLE, CAP-FRONT 


28400 


5940-7219 


5040-7220 


1 


1 


STRAP, HANDLE, CAP -REAR 


28480 


5040 722(1 


5940-7221 


2 




FOOT- REAR 


20-489 


5940-7221 


5040-72,35 


8 




STRAP HANDI.E--SIDE 


28480 


5040 7235 


5040-7253 


0 


■1 


BEZEL-CRT 


2848(1 


5040 -7253 


5060-9428 


9 


■1 


FILTER ASSY 1 AIR 


28409 


5060-0428 


5069-9035 


0 


1 


COVER-TOP 


2840(1 


5(16 9-9835 


5060-9847 


4 




COVER-BOTTOM 


20489 


5060-9847 


5060-9062 


3 




COVER -SIDE (STD.) 


28480 


5069-9862 


5060-9942 


0 


Hi 


COVITR-RIGUr SIDE 


2048 0 


5060 ■9942. 


5061-2033 


8 




INFO TRAY ASSEMBLY KIT 


2040(1 


5061-2033 


08569 •■90 036 


9 


1 


INFORMATION CARD -ENGLISH 


2B4O0 


08569-90936 


(10569-00043 


9 


1 


PANEl-RIGHI DRESS FRONT 


2843(1 


00569 -0 0 043 


00569-61)042 


4 


1 


K NOB ASEE MBL Y- SWEEP - T I ME/ Dl V 


20400 


1)8569-60 942 


00569-00019 


9 




fiRACTfET -MIXER MOUNTING 


28409 


(18569-00019 


9995-0760 


9 


B 


GASKET -INSULATIKG YTO 


20480 


0995-0968 



See introduction to this section for orderini' information 
^Indicates factory selected value 
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Table 6-3. Replaceable Parts 




Reference 

Designation 



HP Part 
Number 



3050-0647 1 

14V 0-0841 7 

IIF)569-,?flni8 0 

08569-0 0fll£* 2 
1)8569-00013 3 

08569-00047 3 

08569 033 3 

08569-00044 0 

08569-0 0 0:)6 0 

08569-60018 4 

08569-60017 3 

0460 0114 3 

4320-0311 0 

7120-3812 1 

00569-00025 7 

08558-20036 9 

OB550-2OO37 0 

08550-20087 0 

00565-00013 9 

08565-00023 1 

08565-20051 7 

08565-20093 7 

08565-20096 0 

08569-00022 4 

1520-0094 7 

08565-00042 4 

08565-00056 0 

08565-20061! 8 

1251-1206 0 

1:251-3957 6 

1251-3963 4 



Mfr Part Number 







WiOSHFt? INRU!..ATING SHOULDr:R 

881121 ER-SHAFT,D:rSPl-AY AOOUr.T BOARD 

SHAFT BIEPLAY AD.IOST FOARD 

bragkf;t-p .c, . board guide: 

HOUSING- H,y, POWfR EUPPI..Y 
SHIFI.D-BIAS AlfJU'lT 

SHICLO ASE>E:KBL.Y data CONUrRIFR 

PANEI..-RFAR 

SHIELD-HP-IP 

RHIFLD ASiBEHBI.Y CRT 

CRT RCPLAmiCNT ASSEMBl-Y 

TAPE INDL 1,25 IN-U .25 IN T PDL.YIJ-FH 
RUBBER -CRT 

LABE). -SAFETY WARNING, CRT 
BRACKET-INPUT CONNECTOR 6 50 OHN LOAD 
CIRCUIT ENCLOSURE, 8TH IF AGGEMBLY 

CIRCUIT ENCLFiSURE-lST I)' ASf,ENBL Y 
CIRCUIT ENCLn3L)?E~4TH 4 5VH,IF ASSY 
BI!ACKFT-IF ASSEMBLY, FRONT 
BRACKET-ir ASSEMBLY, PEAR 
CIRCUIT ENCI. OSURE-3PD 4 7TH, IE ASSY 

CIRCUIT ENCI,.OSURE-6TH, IF ASSEMBLY 
CIRCUIT ENCLOSURE -END, IF ASSEjlBI.Y 
BRACKET -LOWER RE 
SHOCK MOUNT RUBBER, FAN 
BRACKET-FAN 

COVER -FAN 

STUD SHOCK MOUNT, FAN 
CONNECTOR -17-PTN F,MATN CAB1..E HARjviESG 
CONNECTOR-in-PIN F,)1AIN CABLE HARNESS 
CONNECTOR KEYS-MATN CABLE jlARNESS 



3050-0647 

1490-0841 

08569-20018 

08569-OOU:2 

0B569-00013 

08569-00047 

08569-60033 
C8569-00044 
08569-00026 
08569-600 IB 
00569-60017 

TESA 761-4763 
4320-031 1 
712.0-3812 
00569-00025 
0, 558-20036 

L .58-20 037 
0, 30-20 (I F)7 

083. 5-00013 
OB56.--00023 
08565-20051 

fl, 565-20093 
08565-20096 
085 Ej9 -00022 
1520-0094 
08565-00042 

08565-00356 

08565-20060 

1251-1286 

1251-3957 

1251-3963 



1251-4050 2 
3100-3403 0 
0380-0089 1 
0590-0382 2 
0624-0268 6 

1400-0017 0 
6960-0001 3 
7120-4835 0 
8090-0394 4 



1400-0025 n 
08565-00117 4 

08565-00118 5 

9135-0052 8 



0370-0606 

0520-0173 

2190-0014 

2200-0151 

2260-0009 

2360-0117 

5040-8821 

08569-0004? 



0360-1666 
1400-0049 
2360 0197 
3050-0227 







CONNECTOR-15 PIN F,MAIN CABLE HARNESS 
SWITCH-VIDEO FII..TER 
STANDOFF-HEX 1.25 -IN-LG 0 '.lEIHD 
T)IREADED INSERT -NUT 3-56 , 058-IN-LC SST 
SCRFW-1PG 4-24 .375-IN-LG P AN-) ID-PD? I 

CLAMP-CABLE .312-DIA .375-WD NYL 
PLUG- HOLE DOME- HD FOR .375 D-HOl.E S1).. 
LABEL- INFORMATION .75-IN - WD 2-IN -LG PPR 
5CLDF.R HS O-IN-OD PVIF Cl.R TNSUI 
SOLDER SLEEVE O-IN-OD PVIF Cl.R INSUI. 

CLAMP - CABLE ,5 -DIA . S-UD NYL. 
BRACKET-HOUNTING, RF SWITCH 
BRACKET-MOUNTING, A1 TENU.ATOR 
RET CRT FACEPLATE 4.:’35"W 



CHASSIS PARTS - MECHANICAL 
OPTION OCl 

BEZEL-PUSHBUTTON 0.330-IN SQ: JADE GRAY 
SCREW- MA):H 2 -56 .1E8-TN -LG PAN -l-lD-POZI 

UASHER-LK INTI. T NO . 2 .089 -IN ID 
SCREU-MACH 4-40 .75-IN-LC PAN-H0-P07.I 
NUT-HEX-U/LKUR 4-40-THD .n94-IN-lHK 
SCREW-MACH 6-32 . 375 “IN - 1. C PAN-HD -POZI 
PUSHBUTTON -SQUARE, OLIVE GRAY 

PANEL-DRESS, FRONT DISPLAY 

CHASSIS PARTS - MECHANICAL 
OPTION 002 



TERMINAL STRIP 5-TERM PHEI'I 1.89-IN-L 
CLAMP-CABLE .812-DIA .5-WD NY). 

SCREW- MACH 6-32 .375-IN-LG PAN-HD-POZ.I 
WASHER-Fl MTLC NO. 6 .149- IN-ID 



1251-4050 
31 CO -34 03 

ORDER BY DESCRIPTION 
0590-0382 

ORDER BY DECX.RIPTION 

1400-0017 
6960-0001 
7120 -4835 
8090-0394 
8090-0402 

1400-1)025 
08565-00117 
08565-Oni 18 
9135-0052 



0370-0606 

ORDER BY DESCRIPTION 
2190-0014 

ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
ORDER BY DESCRIPTION 
5040-0821 



C8569-00042 



0360-1666 

1400-0049 

ORDER BY DESCRIPTION 
3050-0227 
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See introduction to this section for orderinf{ information 
*Indicates factory selected value 


















Reference 

Designation 


HP Part 
Number 


e 


Qty 


Description 


Mfr 

Code 


Mfr Part 
Number 


Jl 


08569-60079 


D 


1 


Connector Assy (Type N) 


28480 


08569-60079 


JlMPl 


1250-0914 


D 


1 


Body; RF Connector (Type N) 


02660 


131-150 


J1MP2 


1250-0915 


D 


1 


Contact: RF Connector (Type N) 


02660 


131-149 


J1MP3 


5040-0306 


D 


1 


Insulator 


28480 


5040-0306 


J1MP4 


08555-20093 


5 


1 


Center Conductor 


28480 


08555-20093 


J1MP5 


08555-20094 


6 


1 


Body: Bulkhead 


28480 


08555-20094 


J1MP6 


2190-0104 


0 


1 


Washer: Lock 0.439 In. ID 


00000 


OBD 


J1MP7 


2950-0132 


B 


1 


Nut: Hex 7/16-28 


00000 


OBD 


J1MP8 


08761-2027 


1 


1 


Insulator 


28480 


; 08761-2027 



Figure 6-1. Input 50Q. Connector Jl, Exploded View 
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Table 6-4. Rack Mount and Handle Kits 




5061-0090 



5061-0078 



5061-0084 



5061-2072 



Description 



Front Handle Kit— two handles, seven inches 
high , and necessary hardware 

Rack Mount Kit— two flanges, seven inches 
high, and necessary hardware 

Rack Mount Kit with Front Handles— two 
handles, seven inches high; two flanges, 
seven inches high; and necessary hardware 

Rack Mount Kit for instrument with 
previously mounted handles— two flanges, 
seven inches high, and necessary hardware 



Mfr 


Manufacturer's 


Code 


Part Number 


28480 


5061-0090 


28480 


5061-0078 


28480 


5061-0084 


28480 ' 


5061-2072 
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Model 8569B 



Manual Backdating Changes 



SECTION VII 

MANUAL BACKDATING CHANGES 



7-1. INTRODUCTION 



7-2. This section contains information for adapting 
this manual to earlier HP 8569B Spectrum Analyz- 
ers. If the serial number prefix of your spectrum ana- 
lyzer appears on the title page of this manual, the 
contents of the manual are directly applicable to your 
instrument. If, however, your specturm analyzer has 
serial number prefix 2229A, you must adapt this 

7-4. MANUAL CHANGE INSTRUCTIONS 

Page 5-5, Table 5-1: 

Delete A21R132 OFFSET 2. 

Page 5-40, Paragraph 5-17: 

Delete steps 1 1 through 26 and replace with the following steps: 

1 1 . Switch SWEEP SOURCE to INT. 

Vertical Gain Adjustment 

12. Adjust front-panel VERT POSN screwdriver adjustment to set CRT trace at bottom horizontal 
graticule line. Note voltage at A21TP5. 

13. Connect 100 MHz CAL OUTPUT signal to INPUT 501] connector and adjust front-panel TUNING 
control to peak lOOMHz signal on CRT display. Set RESOLUTION BW to I MHz. 

14. Adjust front-panel REF LEVEL CAL screwdriver adjustment for 800mV plus offset as measured at 
A21TP5. (Be sure signal is peaked with front-panel TUNING control.) 

15. Adjust A5R25 VERT GAIN to set signal level on top horizontal graticiule hne. 

16. Disconnect 100 MHz CAL OUTPUT signal and repeat steps 12 through 15 until no further adjust- 
ment is necessary. 

17. When adjustment is complete, set LINE switch OFF, disconnect power cord, and install HP 8569B 
top cover. 

Page 5-114: 

Add paragraph 7-4 of this section (including Figures 7-1 and 7-2). 

Page 6-19, Table 6-3: 

Change A6R28 to HP Part Number 0699-0172, Check Digit 8, RESISTOR 3M 5% 1 W C TC = 0 ± 250. 
Change A6R29 to HP Part Number 2100-3358, Check Digit 3, RESISTOR-TRMR IM 20% C SIDE- AD J 
1-TRN. 

Change A6R30 to HP Part Number 0699-055 1 , Check Digit 7, RESISTOR 5.3M 5% IW C TC = 0 ± 250. 
Change A6A1 to HP Part Number 08569-60006, Check Digit 0, TRANSFORMER ASSEMBLY-HIGH 
VOLTAGE. 



manual to your instrument by changing it as indi- 
cated in this section. 

7-3. If your instrument serial number is not listed 
on the title page of this manual or is not 2229A, it 
may be documented in a yellow MANUAL 
CHANGES supplement. For additional important 
information about serial number coverage, refer to 
INSTRUMENTS COVERED BY MANUAL in Sec- 
tion I. 



7-1 




Manual Backdating Changes 



Model 8569B 



Page 6-22, Table 6-3: 

Delete A8C12 through C20. 

Add A8L1, HP Part Number 9100-0210, Check Digit 1, INDUCTOR RF CH-MLD lOOUH 5% 

.166DX.385LG 

Delete A8TP11. 

Change A8U16 to HP Part Number 1820-2592, Check Digit 0, IC OSC TTL LS. 

Page 6-23, Table 6-3: 

Delete A8U40 through U42. 

Page 6-24, Table 6-3: 

Change A9C2, C3, C5, C6, C14, C16, C17, C18, and C19 to HP Part Number 0160-2055, Check Digit 9, 
CAPACITOR-FXD .OIUF -h80-20% lOOVDC CER. 

Change A9C12, C22, C26, C28, and CTO to HP Part Number 0160-4084, Check Digit 8, CAPACITOR- 
FXD . lUF ± -20% 50VDC CER. 

Delete A9C79. 

Page 6-25, Table 6-3: 

Change A9J1 to HP Part Number 1250-0836, Check Digit 2, CONNECTOR-RF SMC M PC 50-OHM. 
Delete A9L4. 

Page 6-26, Table 6-3: 

Delete A9R80. 

Page 6-56, Table 6-3: 

Delete A21CR41 through A21CR43 

Page 6-58, Table 6-3: 

Change A21R69 to HP Part Number 0698-3152, Check Digit 8, RESISTOR 3.48K 1% .125W F 
TC = 0±100. 

Page 6-59, Table 6-3: 

Change A21R114 to HP Part Number 0698-6721, Check Digit 3, RESISTOR 19K 1% .125W F 
TC = 0±25. 

Delete A21R132. 

Page 6-60, Table 6-3: 

Delete A21CR41 through A21CR43. 

Page 6-62, Table 6-3: 

Change A21R69 to HP Part Number 0698-3152, Check Digit 8, RESISTOR 3.48K 1% .125W F 
TC = 0±100. 

Page 6-63, Table 6-3: 

Change A21R114 to HP Part Number 0698-6721, Check Digit 3, RESISTOR 19K 1% .125W F 
TC = 0±25. 

Delete A21R132. 

Page 8-75/8-76, Figure 8-20: 

Change - 2350V to - 2450V in Function Block E, next to Function Block G, and above the CRT. 

Change - 2400V to - 2500V next to Function Block G. 

Change — 1525V to — 1650V next to Function Block H. 

Change A6A1 in Function Block D to HP Part Number 08569-60006. 

Change A6R28 to 3M. 

Change A6R29 to IM. 

Change A6R30 to 5.3M 
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Page 8-104, Figure 8-28: 

Replace Figure 8-28 with Figure 7-3. 



Page 8-105/8-106, Figure 8-29: 

Replace Function Blocks C, E, and M with Figure 7-4. 



Page 8-115/8-1 16, Figure 8-31: 
Delete A9L4 and A9R80. 



Page 8-1 17/8-1 18, Figure 8-32: 

Delete A9L4 in Function Block I. 

Change all — 15VF1 to — 15VF. 

Page 8-1 19, Figure 8-32: 

Delete A9R80 in Function Block E 
Change all - 15VF1 and - 15VF2 to - 15VF. 

Page 8-203, Figure 8-66: 

Replace Figure 8-66 with Figure 7-5. 

Page 8-204, Figure 8-67: 

Replace Figure 8-67 with Figure 7-6. 

Page 8-205/8-206, Figure 8-68: 

Replace Function Blocks D and G with Figure 7-7. 
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ADJUSTMENTS 



7.5. VIDEO OFFSET ADJUSTMENT 

REFERENCE: 

A21 Schematic 
DESCRIPTION: 

First the vertical gain is adjusted in A5 X-Y Amplifier Assembly to place the signal on the REFERENCE 
LEVEL graticule line of the CRT with a specified voltage at the input to A21 Video Assembly. Then the 
LIN potentiometer in A22 Log Amplifier Assembly is adjusted so that the signal remains at the REFER- 
ENCE LEVEL line as the AMPLITUDE SCALE is switched between LIN and 10 dB/DIV. Finally, the 
offset is adjusted in A21 Video Assembly so that the signal remains at the REFERENCE LEVEL line as 
the AMPLITUDE SCALE is switched between 10 dB/DIV and 5, 2, or 1 dB/DIV. 




Figure 7-1. Video Offset Adjustment Test Setup 



TOP VIEW 



A21 A22 

VIDEO LOG AMPLIFIER 



A5 X-Y 
AMPLIFIER 







A21TP5 

VIDEO 



A21 

(STANDARD) 

A21R92 

OFFSET 




A21TP5 

VIDEO 



(OPTION 002) 

A21R92 

OFFSET 












Figure 7-2. Video Offset Adjustment Locations 
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ADJUSTMENTS 




7-5. VIDEO OFFSET ADJUSTMENT (Cont’d) 

EQUIPMENT: 

Digital Voltmeter HP 3455A 

PROCEDURE: 



1 . Set LINE switch OFF, disconnect power cord, and remove HP 8569B top cover. 



2. Reconnect power cord, set LINE switch on, and connect equipment as shown in Figure 7-1 . 

3. Set normal (green) settings, except as indicated, and other spectrum analyzer controls as follows: 



TRACE A STORE BLANK 

TRACE B STORE BLANK 

FREQUENCY BAND GHz 01-1.8 

INPUT ATTEN 10 dB 

REF LEVEL dBm -10 

REFERENCE LEVEL FINE 0 

RESOLUTION BW 300 kHz 

FREQUENCY SPAN MODE ZERO SPAN 

AMPLITUDE SCALE LIN 

AUTO STABILIZER OFF 

TUNING 0.100 GHz 




4. With 100 MHz CAL OUTPUT signal disconnected, adjust front-panel VERT POSN to set CRT trace 
on bottom horizontal graticule line. Note offset voltage measured at A21TP5 VIDEO. 



Offset mV 



NOTE 

Always keep signal peaked with FINE tuning control for maximum output at 
A21TP5. 



5. Connect 100 MHz CAL OUTPUT signal to INPUT 50Q connector and adjust front panel TUNING 
control to peak 100 MHz signal on CRT display. 

6. Adjust front panel REFERENCE LEVEL FINE control for 800 mV plus offset measured at A21TP5 
in step 4. 



7. Adjust A5R27 VERT GAIN (Figure 7-2) to set signal level on REFERENCE LEVEL graticule line. (Refer 
to Horizontal and Veritcal Gain Adjustments.) 

8. Disconnect 100 MHz CAL OUTPUT signal and repeat steps 4 through 7 until no further adjustment 
is necessary. 
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ADJUSTMENTS 



7 5. VIDEO OFFSET ADJUSTMENT (Cont’d) 

9. Connect 100 MHz CAL OUTPUT signal to INPUT 50Q connector and set AMPLITUDE SCALE to 
10 dB/DIV. Adjust REFERENCE LEVEL controls for a measurement at A21TP5 of 800 mV plus of- 
fset measured in step 4. 

10. Set AMPLITUDE SCALE to LIN and adjust A22R34 LIN for 800 mV plus offset, measured at 
A21TP5. (Precise adjustment of vertical gain, steps 4 through 7, is critical for adjustment of A22R34 
LIN.) 

11. Adjust A21R92 OFFSET for no signal level change when AMPLITUDE SCALE is switched between 
10 dB/DIV and 1 dB/DIV positions. 

12. Set AMPLITUDE SCALE to 10 dB/DIV and adjust front panel VERT POSN to set signal level on 
REFERENCE LEVEL graticule line. 

13. Disconnect 100 MHz CAL OUTPUT signal and set AMPLITUDE SCALE to LIN. Check that CRT 
trace is on bottom horizontal graticule line. If not, repeat steps 4 through 8. 

14. Connect 100 MHz CAL OUTPUT signal to INPUT 50fi connector. Select each AMPLITUDE 
SCALE (10 dB/DIV, 5 dB/DIV, 2 dB/DIV, 1 dB/DIV, and LIN) and check that signal level does not 
shift more than 0.5 division from REFERENCE LEVEL graticule line. 

15. When adjustment is complete, set LINE switch OFF, disconnect power cord, and install HP 8569B 
top cover. 
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Figure 7-3. A8 Microprocessor Assembly , Component Locations 
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Figure 7-5. A21 Video— 100 Hz Assembly , Component Locations 
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Figure 7-6. A21 Video Assembly ( Option 002), Component Locations 
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Figure 7-7. P/O A21 Video— 100 Hz Assembly, Schematic Diagram (1 of 2) 
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SECTION VIII 
SERVICE 



8-1. INTRODUCTION 

8-2. This section provides information for trouble- 
shooting and repair of HP Model 8569B Spectrum 
Analyzer. Circuit descriptions and simplified block 
diagrams are included with the schematic diagrams 
of the assemblies. Component location illustrations 
are also contained in this section. Schematic presen- 
tations in this manual show electrical circuit opera- 
tion and are not intended to serve as wiring dia- 
grams. 



I warning") 

Troubleshooting and repair of this 
instrument are performed with power 
appiied to the instrument and protect- 
ive covers removed. Instrument serv- 
ice shouid be performed only by serv- 
ice-trained personnei who are aware 
of the hazards invoived. Where main- 
tenance can be performed without 
power applied, the power should be 
removed. When any repair is com- 
pleted, be sure that all safety fea- 
tures, including protective grounds, 
are intact and functioning. 



8-3. SCHEMATIC ARRANGEMENT 

8-4. The schematics are arranged in reference des- 
ignation order. Preceding each schematic are the 
accompanying circuit description, component loca- 
tion diagram, and related material. See Table 8-1. 

8-5. TROUBLESHOOTING 



WARNING I 

With the ac power cable connected, 
the ac line voltage is present at the 
terminals of power line assembly 
A41FL1 (mounted on the rear panel) 
and at the LINE switch, whether the 



LINE switch is on or off. When the 
covers are removed, care must be 
taken to avoid contact with these 
exposed terminals, which have volt- 
ages capable of causing death. Any 
maintenance or repair of the opened 
instrument under voltage should be 
carried out only by a skilled person 
who is aware of the hazard involved. 

After disconnecting the ac line power 
cord, allow at least 30 seconds for 
high-voltage capacitors to discharge 
before proceeding with maintenance. 

8-6. Troubleshooting is generally divided into two 
maintenance levels in this manual. The first level iso- 
lates a trouble to a circuit or assembly. This is done 
by the use of block diagrams that provide signal lev- 
els and techniques to isolate the cause of a malfunc- 
tion £uid to identify a defective assembly. 



8-7. At the second maintenance level, the trouble is 
isolated to a component. Schematic diagrams and 
circuit descriptions for each assembly aid in trouble- 
shooting to this level. 

8-8. When troubleshooting a transistor stage, 
check for a forward bias condition of the base-emit- 
ter junction. If this condition exists, the next step is 
to remove this forward bias by shorting the base to 
the emitter and checking to see if the collector volt- 
age rises to the approximate level of the supply. The 
next step, if it is known that the transistor is not 
operating in a saturated condition, is to check for a 
voltage drop between emitter and collector. These 
steps serve only as quick checks, but they will help in 
getting started with the problem. 



8-9. RECOMMENDED TEST EQUIPMENT 

8-10. Test equipment required to maintain the HP 
Model 8569B is listed in Table 1-3. If the equipment 
listed is not available, equipment that meets the mini- 
mum specifications shown may be substituted. 



8-1 





Service 



Model 8569B 



Table 8-1. Service Information Index (1 of 4) 




Subject 


Location 


Repair and Front Panel Assembly/Disassembly 


Paragraph 8-11 


Overall Block Diagram 


Figure 8-6 


Digital Storage Section 




Block Diagram 


Figure 8-8 


Circuit Description 


Precedes Figure 8-8 


A 1 Front Panel Display Assembly 




Schematic 


Figure 8-11 


A1 A1 Display Switch Assenibly Component Locations 


Figure 8-9 


Circuit Description 


Precedes Figure 8-9 


A2 Front Panel Control Assembly 




Schematic 


Figure 8-13 


Component Locations 


Figure 8-12 


A3 Display Adjust Assembly 




Schematic 


Figure 8-11 


Component Locations 


Figure 8-10 


Circuit Description 


Precedes Figure 8-10 


A4 Z Axis Assembly 




Schematic 


Figure 8-16 


Signature Analysis and Troubleshooting Diagram 


Figure 8-14 


Component Locations 


Figure 8-15 


Circuit Description 


Precedes Figure 8-14 


A5 X-Y Amplifier Assembly 




Schematic 


Figure 8-18 


Component Locations 


Figure 8-17 


Circuit Description 


Precedes Figure 8-17 


A6 High Voltage Power Supply Assembly 




Schematic 


Figure 8-20 


Component Locations 


Figure 8-19 


Circuit Description 


Precedes Figure 8-19 


A7 Input/Output Assembly 




Schematic 


Figure 8-23 


Signature Analysis and Troubleshooting Diagram 


Figure 8-21 


Component Locations 


Figure 8-22 


Circuit Description 


Precedes Figure 8-21 


A8 Microprocessor Assembly 




Schematic 


Figure 8-29 


Signature Analysis and Troubleshooting Diagram 


Figure 8-27 


Component Locations 


Figure 8-28 


Circuit Description 


Precedes Figure 8-27 
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Table 8-1. Service Information Index (2 of 4) 




Subject 


Location 


A9 Data Converter Assembly 




Schematic 


Figure 8-32 


Signature Analysis and Troubleshooting Diagram 


Figure 8-30 


Component Locations 


Figure 8-31 


Circuit Description 


Precedes Figure 8-30 


A 10 Display Motherboard Assembly 




Schematic 


Figure 8-34 


Component Locations 


Figure 8-33 


A1 1 DVM Digital Assembly 




Schematic 


Figure 8-37 


Component Locations 


Figure 8-36 


Circuit Descriptions 


Precedes Figure 8-36 


A12 DVM Analog Assembly 




Schematic 


Figure 8-41 


Component Locations 


Figure 8-40 


Circuit Descriptions 


Precedes Figure 8-40 


A13 Relay Driver Assembly 




Schematic 


Figure 8-43 


Component Locations 


Figure 8-42 


Circuit Descriptions 


Precedes Figure 8-42 


A14 Timing Stabilizer Control Assembly 




Schematic 


Figure 8-47 


Component Locations 


Figure 8-46 


Circuit Descriptions 


Precedes Figure 8-46 


A15 Sweep Attenuator Assembly 




Schematic 


Figure 8-49 


Component Locations 


Figure 8-48 


Circuit Descriptions 


Precedes Figure 8-48 


A 1 6 Sweep Generator Assembly 




Schematic 


Figure 8-55 


Component Locations 


Figure 8-54 


Circuit Descriptions 


Precedes Figure 8-54 


A17 Frequency Control Assembly 




Schematic 


Figure 8-57 


Component Locations 


Figure 8-56 


Circuit Descriptions 


Precedes Figure 8-56 


A18 Full Multiband Assembly 




Schematic 


Figure 8-60 


Component Locations 


Figure 8-59 


Circuit Descriptions 


Precedes Figure 8-59 
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Table 8-J. Service Information Index (3 of 4) 



Subject 


Location 


A19 YIG Driver Assembly 




Schematic 


Figure 8-62 


Component Locations 


Figure 8-61 


Circuit Descriptions 


Precedes Figure 8-61 


A20 Bias Assembly 




Schematic 


Figure 8-64 


Component Locations 


Figure 8-63 


Circuit Descriptions 


Precedes Figure 8-63 


A21 Video 100 Hz Assembly 




Schematic 


Figure 8-68 


Component Locations 


Figure 8-66 


Component Locations (Option 002) 


Figure 8-67 


Circuit Descriptions 


Precedes Figure 8-66 


A22 Log Amplifier Assembly 




Schematic 


Figure 8-71 


Component Locations 


Figure 8-70 


Circuit Descriptions 


Precedes Figure 8-70 


A23 Bandwidth Filter No. 2 Assembly 




Schematic 


Figure 8-75 


Component Locations 


Figure 8-74 


Circuit Descriptions 


Precedes Figure 8-74 


A24 Step Gain Amplifier/Oscillator Assembly 




Schematic 


Figure 8-81 


Component Locations 


Figure 8-79 


Component Locations (Option 002) 


Figure 8-80 


Circuit Descriptions 


Precedes Figure 8-79 


A25 Up-Down Converter Assembly 




Schematic 


Figure 8-83 


Component Locations 


Figure 8-82 


Circuit Descriptions 


Precedes Figure 8-82 


A26 3 MHz Filter Assembly 




Schematic 


Figure 8-86 


Component Locations 


Figure 8-85 


Circuit Descriptions 


Precedes Figure 8-85 


A27 Bandwidth Filter No. 1 Assembly 




Schematic 


Figure 8-75 


Component Locations 


Figure 8-74 


Circuit Descriptions 


Precedes Figure 8-74 


A28 Variable Gain Assembly 




Schematic 


Figure 8-89 


Component Locations 


Figure 8-88 


Circuit Descriptions 


Precedes Figure 8-88 



8-4 












Model 8569B 



Service 



Table 8-1. Service Information Index (4 of 4) 

Subject 

A29 RF-IF Motherboard Assembly 
Schematic 

Component Locations 

A30 First Mixer Assembly 
A31 YIG-lUned Oscillator Assembly 
A32 YIG-Hmed Filter Assembly 
A33 Limiter 

A34 RF Attenuator Assembly 
Schematic 
Circuit Descriptions 



A35 Second Converter Assembly 
Schematic 

Component Locations 
Circuit Descriptions 



A36 Timing Stabililzer Assembly 
Schematic 

Discriminator Assembly Component Locations 
VCXO Assembly Component Locations 
Circuit Descriptions 



A37 Third Converter Assembly 
Schematic 

Component Locations 
Circuit Descriptions 



A40 Power Supply Assembly 
Schematic 

Rectifier Assembly Component Locations 
Regulator Assembly Component Locations 
Circuit Descriptions 



A41 Line Module and Cable Assembly 
Schematic 



A42 Comb Generator Assembly (Option (X)l) 
Schematic 

Component Locations 
Circuit Descriptions 



A43 HP-IB Connector Assembly 
Schematic 

Component Locations 
Circuit Descriptions 



Location 



Figure 8-91 
Figure 8-90 



Figure 8-95 
Precedes Figure 8-95 



Figure 8-97 
Figure 8-96 
Precedes Figure 8-96 



Figure 8-103 
Figure 8-101 
Figure 8-102 
Precedes Figure 8-101 



Figure 8-107 
Figure 8-106 
Precedes Figure 8-106 



Figure 8-1 1 1 
Figure 8-109 
Figure 8-1 10 
Precedes Figure 8-109 



Figure 8-1 11 



Figure 8-113 
Figure 8-112 
Precedes Figure 8-112 



Figure 8-1 16 
Figure 8-115 
Precedes Figure 8-115 
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GRAPHIC SYMBOLS USED ON SCHEMATIC AND BLOCK DIAGRAMS 



R, L,C 



P/0 






I y - 






Resistance is in ohms, 
inductance is in 
microhenries, 
capacitance is in 
microfarads, unless 
otherwise noted. 




p 


SMC connector jack 


Part of 




Plug-in connection 


Circuit assembly 
borderline 






Connection symbol 
indicates a Jack (except 
for PC board edge 
connectors). 


Heavy line surrounds 
functional block 
diagram within circuit 
assembly. 


>- 




Connection symbol 
indicates a Plug (except 
for PC board edge 
connectors). 


Heavy line with arrows 
indicates path and 
direction of main signal. 






Assembly ground 


Heavy dashed line with 
arrows indicates path 
and direction of main 
feedback. 


Ay 

± 




Chassis ground 
Earth ground 


Digital lines are 
transmitted via a bus 
line to individual 
destinations. 


* 




Asterisk denotes a 
factory-selected value. 
Value shown is typical. 


Single pin of a PC 
board edge connector 


0 




Shielded conductor for 
cables 


Soldered or mechanical 
connection 


\ 

\ 




Screwdriver adjustment 


Soldered jumper wire 


Q 




Front-panel control 



\ 

\ 



Figure 8-1. Graphic Symbols Used on Schematic and Block Diagrams (1 of 3) 
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GRAPHIC SYMBOLS USED ON SCHEMATIC AND BLOCK DIAGRAMS (Cont’d) 



'tt 



Test point: Terminal 
provided for test probe. 



Ferrite bead (prevents 
high frequency parasitic 
oscillations) 



< 946 > 






Measurement point: 
Used to indicate a 
convenient point for 
measurement. No 
terminal provided for 
test probe. 



Indicates “WARNING: 

HAZARDOUS 

VOLTAGE.” 



Indicates wire or cable 
color code. Color code 
same as resistor color 
code. First number 
indicates base color, 
second and third 
numbers indicate 
colored stripes. 



Variable resistor: CW 
indicates clockwise 
rotation of shaft moves 
wiper towards location 
of CW. 



Thermistor 



Electrolytic capacitor 









General purpose diode 



Breakdown diode: Zener 



Schottky diode 



Varactor diode 
(Varicap) 



Light-emitting diode 



PIN diode 






Neon voltage regulator 



MOS-FET, N-Channel 



Feedthrough capacitor 



MOS-FET, P-Channel 



Figure 8-1. Graphic Symbols Used on Schematic and Block Diagrams (2 of 3) 
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GRAPHIC SYMBOLS USED ON SCHEMATIC AND BLOCK DIAGRAMS (Cooit’d) 



Slide switch 



Fan, motor 



Pushbutton switch 



Oscillator 



Toggle or rocker switch 



Tunable cavity 



HOI- 



Crystal-controlled 

oscillator 




Relay 




Three-pole, YIG-tuned 
filter. 



Mixer 






Isolator (circulator type) 



Transmission line 



Isolated common 
connection 



Figure 8-1. Graphic Symbols Used on Schematic and Block Diagrams (3 of 3) 
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SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS 



The following is a guide to the symbols used for digital or logic ICs in this manual. The 
symbology is based upon American National Standard ANSI Y32.14, Graphic Symbols for 
Logic Diagrams (Two-State Devices), but does not strictly follow the standard. This figure 
should be consulted for the explanation of digital IC symbols used in Section VIII. 



DEFINITIONS 



Logic Element: The part or parts of a logic device symbol having a well-defined logic 
function (OR, AND, FLIP-FLOP, etc.) and one or more outputs. The inputs of a logic ele- 
ment may be data, address, or control inputs; the outputs are data outputs. 



Control Block: The part of a logic device symbol to which all logic lines common to a 
group of logic elements are connected. Lines connected to a control block are control lines. 

Function Label: The notation within a logic device symbol that denotes its overall logic 
function (counter, shift register, multiplexer, etc.). 

Line Label: The symbol or abbreviation associated with an output or input line that defines 
the action of the line. 

Indicator Symboi: A symbol associated with an input or output line which defines the ac- 
tive state or special characteristics of the line. 



Figure 8-2. Schematic Symbols for Digital Integrated Circuits and 
Signature Analysis Troubleshooting Instructions (1 of 14) 
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SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont’d) 



BASIC LOGIC SYMBOLS 



Distinctive-Shape Symbols 



AMPLIFIER/BUFFER Output is active when input is active. 



AND FUNCTION 



Output is active only when all inputs are 
active. 



OR FUNCTION 



Output is active when one or more in- 
puts are active. 



EXCLUSIVE-OR 

FUNCTION 



Output is active when only one input is 
active. 



WIRED AND 
FUNCTION 



Two or more elements are joined 
together to achieve the effect of an AND 
function. 



WIRED OR 
FUNCTION 



Two or more elements are joined 
together to achieve the effect of an OR 
function. 
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Figure 8-2. Schematic Symbols for Digital Integrated Circuits and 
Signature Analysis Troubleshooting Instructions ( 2 of 14) 
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SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont’d) 

BASIC LOGIC SYMBOLS (Cont’d) 

Rectangular Symbols 



General 

Logic 

Element 




Logic Elements 

Control with Common 

Block Control Block 




NOTE 

If elements sharing control lines are widely separated, each element has 
a separate control block. 



♦Asterisk indicates function label placement. 



Figure 8-2. Schematic Symbols for Digital Integrated Circuits and 
Signature Analysis Troubleshooting Instructions (3 of 14) 
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SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Conl’d) 

BASIC LOGIC SYMBOLS (Cont’d) 

Indicator Symbols (positive logic assumed) (Cont’d) 

\ 

ACTIVE-HIGH inputs and outputs are 
indicated by the absence of the negation 
symbol, O. 

ACTIVE PERIOD 





ACTIVE-LOW inputs and oututs are in- 
dicated by the presence of the negation 
symbol, O. 



ACTIVE PERIOD 







EDGE-TRIGGERED (dynamic) inputs 
are indicated by the presence of the 
dynamic input symbol. 

Input is active only on the positive-going 
transition. 



ACTIVE PERIOD 
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Figure 8-2. Schematic Symbols for Digital Integrated Circuits and 
Signature Analysis Troubleshooting Instructions (4 of 14) 



\ 




Model 8569B 



Service 



SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont’d) 
BASIC LOGIC SYMBOLS (Cont’d) 

Indicator Symbols (positive logic assumed) (Cont’d) 



Input is active only on the negative- 
going transition. 



ACTIVE PERIOD 



TRAILING-EDGE ACTIVATED out- 
puts are indicated by the output delay 
symbol, . These outputs remain 

active when the signal that initiates the 
change returns to its original state (ex- 
ample: the outputs of a J-K masterslave 
flip-flop). 




OPEN-COLLECTOR outputs are in- 
dicated by the open-collector symbol. 



Figure 8-2. Schematic Symbols for Digital Integrated Circuits and 
Signature Analysis Troubleshooting Instructions (5 of 14) 
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1 SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont’d) 




NOTE 


The logic negation symbol (0) alone gives no information about the ac- 
tual voltage levels used in a digital circuit. For this reason the type of 
Dogic system (positive or negative) must be specified. In this manual, 
unless otherwise noted on the schematic, the logic system is positive; 
that is, the more positive voitage level is the HIGH or 1-state and the less 
positive level is the LOW or 0-state. 


FUNCTION LABELS 




E 


ADDER 


0 


AMPLIFIER/BUFFER 


] _TL 


MONOSTABLE MULTIVIBRATOR (ONE-SHOT) 


& 


AND FUNCTION 




OR FUNCTION 


= 1 


EXCLUSIVE-OR FUNCTION 




BILATERAL SWITCH-A binary-controlled circuit which 
acts as on/off switch to analog or binary signals flowing in 
both directions. 


X-^Y 


CODER-Input code (X) is converted to output code (Y) per 
weighted values. 


XMAX — ►¥ 


PRIORITY CODER-Output code corresponds to maximum 
coefficient assignment of any active input. 


JT 


SCHMITT TRIGGER-This symbol indicates that hysteresis 
exists in the device. 


ADC 


ANALOG-TO-DIGITAL CONVERTER 


ALU 


ARITHMETIC AND LOGIC UNIT 


CNTR 


COUNTER 


CPU 


CENTRAL PROCESSING UNIT 






Figure 8-2. Schematic Symbols for Digital Integrated Circuits and 
Signature Analysis Troubleshooting Instructions (6 of 14) 
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SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont’d) 


FUNCTION LABELS (Cont’d) 


DAC 


DIGITAL-TO-ANALOG CONVERTER 


DCDR 


ENCODER, DECODER 


DEMUX 


DEMULTIPLEXER 


FF 


FLIP-FLOP 


MPU 


MICROPROCESSOR UNIT 


MUX 


MULTIPLEXER 


RAM 


RANDOM-ACCESS (READ-WRITE) MEMORY 


REG 


REGISTER 


ROM 


READ-ONLY MEMORY 


SAREG 


SUCCESSIVE APPROXIMATION REGISTER 


SREG 


SHIFT REGISTER 


LINE LABELS 


(,) Comma 


AND FUNCTION 


(/) Slant 


OR FUNCTION 


— 


SHIFT LEFT (OR UP) 


— 


SHIFT RIGHT (OR DOWN) 


+ 1 


COUNT UP 


-1 


COUNT DOWN 


= 0,-1 


BORROW OUTPUT 


= 9, -Hi 


CARRY OUTPUT (DECIMAL COUNTER) 


= 15, +1 


CARRY OUTPUT (BINARY COUNTER) 



Figure 8^2. Schematic Symbols for Digital Integrated Circuits and 
Signature Analysis Troubleshooting Instructions (7 of 14) 
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SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont’d) 


LONE LABELS (Cont’d) 




An 


nTH ADDRESS BIT (ROM, RAM) 


C 


CLOCK INPUT (D-TYPE FLIP-FLOP ONLY) 


CONT 


CONTROL INPUT 


D 


DATA OR DELAY INPUT (FLIP-FLOP) 


Dn 


nTH DATA BIT INPUT 


EN 


ENABLE 


F 


3-STATE ENABLE INPUT (SEE “DEPENDENCY”) 


G 


GATING INPUT (SEE “DEPENDENCY”) 


J 


J-K FLIP-FLOP J INPUT 


K 


J-K FLIP-FLOP K INPUT 


LD 


LOAD ENABLE INPUT (SYNCHRONOUS) 


PS 


PRESET INPUT (ASYNCHRONOUS) 


R 


RESET OR CLEAR INPUT 


RD 


READ ENABLE INPUT (RAM, ROM) 


RNG 


RANGE INPUT 


S 


SET INPUT 


SEL 


LINE OR FUNCTION SELECT INPUT 


SER 


SERIAL DATA INPUT (SHIFT REGISTER) 


T 


TRIGGER INPUT (MONOSTABLE) 


WR 


WRITE ENABLE INPUT (RAM) 


Yn 


nTH DATA BIT OUTPUT OR I/O 


3-ST (placed by 
function label) 


3-STATE (used with F notation to symbolize devices that 
have an output disconnect ability) 



Figure 8-2. Schematic Symbols for Digital Integrated Circuits and 
Signature Analysis Troubleshooting Instructions (8 of 14) 
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SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont’d) 
DEPENDENCY NOTATION 

Dependency notation is the technique for defining input/ output and input/input relation- 
ships without showing all the elements and interconnections involved. 

The two ways to represent a dependency are: (1) by suffix, and (2) by prefix. 



Suffix form: DlorDi The suffix “1” indicates a logic connection be- 

tween the input D and a control line with the same 
numeral. The suffix may be shown as a subscript. 

Prefix form: ID The prefix “1” indicates a logic connection be- 

tween the input D and a control line with the same 
numeral. 



The type of logic relationship is further clarified by the use of the appropriate dependency 
notation: G, C, F, or A. 



The following illustrations provide examples of dependency notation. 

Gm The G input gates those inputs or outputs labeled with the same identifier m. The m is 
replaced with a number. 



The AND relationship be- 
tween X and Y is indicated 
by the AND gate symbol 
drawn in the figure on the 
left. In the figure on the 
right, the need for the AND 
gate symbol is eliminated 
by the use of the dependen- 
cy notation G. “Gl” is the 
input that gates all other in- 
puts labeled with the same 
indentifying numeral “1.” 





Figure 8-2. Schematic Symbols for Digital Integrated Circuits and 
Signature Analysis Troubleshooting Instructions (9 of 14) 
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SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont’d) 
DEPENDENCY NOTATION (Cont’d) 

Cm Control Dependency-This is used only with D-type flip-flops and indicates that the 
basic function of the flip-flop is controlled by inputs with the same identifier. The m is 
replaced with a number. 




The data input to the D flip-flop is controlled by a 
clock signal applied to the control input (C). The 
data input identifier (D) is suffixed with a “1” to 
indicate the dependency relationship between the 
two inputs. In most cases, the D flip-flop is 
enabled by a control signal “C.” The “ ” sym- 

bol on the “C” input indicates that the D flip-flop 
is enabled on the positive-going edge of the signal. 
In a more complex device, there may be more than 
one control input (e.g., C2, D 2 ) 



Fm Free Dependency-This is an input that acts as a disconnect switch. The m is replaced 
with a number. Free dependency is usually used with bus lines in 3-state logic. 




“F” is the free dependency notation. When “F” is 
enabled (pin 6 low), outputs labeled “F” go to a 
high-impedance state. If “F” input is not enabled 
(pin 6 high), multiplexer will output data. 
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SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont’d) 
DEPENDENCY NOTATION (Conl’d) 

Am The m suffix should be replaced with a number indicating the number of locations that 
can be addressed. 




This symbol for Random-Access Memory (RAM) 
has a ten-bit address, a four-bit input, and a four- 
bit output. 



Inputs and outputs use the same pins as indicated 
by pin numbers enclosed in parentheses. 



Address lines are weighted to correspond to the 
memory locations that can be accessed 
(A0/1023). 



Pin 8 is the device enable. Only when G1 is enabled 
(a low at pin 8) will memory be accessed. The “1” 
preceding G2 at pin 10 indicates that G2 is depen- 
dent on Gl. F3 is the free dependency notation. 
When F3 is enabled (a high at pin 8), input/output 
pins go to a high-impedance state and data cannot 
be accessed. 



Outputs are labeled “A,2/3”. The “A” indicates 
the data output (read function) is depen- 
dent upon the memory location addressed. The 
“2/3” indicates the dependency of the out- 
put upon either the G2 enable (a high at pin 10) or 
F3 enable (a high at pin 8). 



Inputs operate identically to outputs except that a 
low at pin 10 is required for memory ac- 
cess (write function). 



Figure 8-2. Schematic Symbols for Digital Integrated Circuits and 
Signature Analysis Troubleshooting Instructions (1 1 of 14) 
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SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont’d) 
DEPENDENCY NOTATION (Cont’d) 

Dependency can also be indicated with logic elements appearing at inputs to control blocks. 
These input lines enable either the outputs or inputs of “dependent” logic elements. 



Two inputs are ANDed to enable a reset. 



Two inputs are ANDed to enable a trigger. 






Combinations of inputs enable corresponding outputs 0 — 3. 



Figure 8-2. Schematic Symbols for Digital Integrated Circuits and 
Signature Analysis Troubleshooting Instructions ( 12 of 14) 
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SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont’d) 
DEPENDENCY NOTATION (Cont’d) 

WEIGHT OF INPUT AND OUTPUT LINE 

Weight is the decimal equivalent of the binary value assigned to a digital line. 



In this binary-to-decimal decoder, the weight of 
A1 is 2 or 2‘; A2 is 4 or 2Mf A0 and A2 are active, 
the total weight of the input is 5(2® + 2^, which 
produces an output at D5. 



I DCDR r 
I* — h D0 







0 

1 


D0 






Dl 


AO 




1 

O 


D2 


1 


£ 


D3 




1 




A 1 


o 


o 


D4 


A2 


c. 


A 


A 




D5 






5 






D6 






o 

■7 


D7 






f 








Figure 8-2. Schematic Symbols for Digital Integrated Circuits and 
Signature Analysis Troubleshooting Instructions (13 of 14) 
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8-11. REPAIR 

8'12. After-Service Product Safety Checks. 

Visually inspect the interior of the instrument for 
any signs of abnormal, internally generated heat 
such as discolored printed circuit boards or compo- 
nents, damaged insulation, or evidence of arcing. 
Find and remedy the cause of any such condition. 

8-13. Using a suitable ohmmeter, check the resist- 
ance from the instrument enclosure to the ground pin 
on the power cord plug. The reading must be less 
than one ohm. Flex the power cord while making this 
measurement to check for intermittent opens. 

8-14. Check resistance from the instrument enclo- 
sure to line and neutral (tied together) with the line 
switch ON and the power source disconnected. The 
minimum acceptable resistance is two megohms. 

8-15. Check the line fuse to verify that a correctly 
rated fuse is installed. 

8-16. Removal of A1 Front Panel Display 
Assembly 

1. Pry up and remove top trim strip from front 
frame. 

2. Remove trim strip from left side of front frame 
(standard) or from left handle (Option 907). 

3 . If instrument is Option 907, remove left handle. 

4. Remove two screws from left side of front 
frame. 

NOTE 

In the following step, do not remove 
the two small screws in the top of the 
front panel frame. 

5. Remove one screw (close to center on Front 
Panel Display Assembly side) from top and one 
screw (close to center on Front Panel Display 
Assembly side) from bottom of front frame. 

6. Carefully remove Front Panel Display Assem- 
bly and disconnect three ribbon cables. (A spe- 
cif tool, HP Part Number 8710-0580, for ease 
of disconnecting ribbon cable connectors, is 
contained in HP 8569B Service Accessories 
Package, HP P 2 irt Number 08569-60035. 



8-17. Remove of A2 Front Panel Control 

Assembly 

1. Pry up and remove top trim strip from front 
frame. 

2. Remove two screws from top of front frame 
(Front Panel Control Assembly side). 

NOTE 

In the following step, do not remove 
the two screws nearest the right-hand 
side of the instrument in the bottom 
of the front frame. 

3. Remove two screws closest to center screw on 
bottom of front frame (control assembly side). 

4. Carefully remove A2 Front Panel Control 
Assembly and disconnect the three ribbon 
cables. (A special tool, HP Part Number 8710- 
0580, for ease of disconnecting ribbon cable 
connectors, is contained in the HP 8569B Serv- 
ice Accessories Package, HP Part Number 

, 08569-60035.) The cable between A2A3 Tuning 
Assembly and A29 RF-IF Motherboard must 
also be disconnected. 

8-18. Disassembly of A2 Front Panel Control 

Assembly Rotary Switches 

8-19. Removal of Front Dress Panel and Sub- 

Front Panel 

1 . Remove A2 Front Panel Control Assembly. 

2. Remove following front-panel knobs: TUN- 
ING (FINE and coarse), RESOLUTION BW, 
FREQUENCY SPAN/DIV, MANUAL 
SWEEP, TRIGGER LEVEL, SWEEP TIME/ 
DIV, PRESELECTOR PEAK, and REF 
LEVEL FINE. 

3. Remove REFERENCE LEVEL knob. First 
remove retaining ring from shaft, then black 
index disc, then REFERENCE LEVEL knob. 

4. Remove 3/8-inch nut and lockwasher from 
SWEEP TIME/DIV control. 

5. Remove two 1 /2-inch nuts (FREQUENCY 
SPAN/DIV and REFERENCE LEVEL con- 
trols). Remove INPUT ATTEN pointer. 
Remove front dress panel. 
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6. Remove ten 4-40 screws (A2MP143 through 
A2MP152) from rear side of A2A1 Front 
Switch Assembly. Remove one long 4-40 screw 
(A2MP92) and spacer (A2MP105) from A2A4 
Rear Switch Assembly (see Figure 8-3). 

I WARNING I 

If an attempt is made to repair the 
clutch mechanism of A2A3 Tuning 
Assembly, HP Part Number 08565- 
60006, use extreme care. The ball 
bearings are under spring tension and 
could cause serious injury if they 
were suddenly released during the 
clutch mechanism disassembly. 

7. Remove switch assemblies from sub-front 
panel, carefully maneuvering PC boards to 
clear A2A3 Tuning Assembly. (Remove Tuning 
Assembly, if necessary, by removing four 4-40 
screws from bottom plate of Tuning Assembly.) 

8. Unsolder the five wires from A2A5 Reference 
Level Encoder Assembly. 

8-20. Disassembly of RESOLUTION BW 
Switch (Figure 8-3) 

1 . Remove A2 Front Panel Control Assembly. 

2. Remove Front Dress Panel and Sub-Front 
Panel. 

3. Remove two 4-40 nuts and lockwashers from 
top portion of A2A4 Rear Switch Assembly. 

4. Remove Rear Switch Assembly; remove two 
spacers from screws. 

5 . Remove bandwidth rotor (A2MP9 1 ) . 

6. Remove resolution bandwidth shaft (A2MP85) 
by removing ret 2 iining ring and spacer washers, 
if any, at front of resolution bandwidth shaft. 
Slide shaft, with brass drive hub (A2MP75) 
attached, toward rear of switch assembly. 

NOTE 

The brass drive hub on the resolution 
bandwidth shaft is preset against the 
collar on the shaft (see Figure 8-4b). 

Do not remove the drive hub unless 
the drove hub or the resolution band- 
width shaft has been damaged. 



8-21. Disassembly of FREQUENCY SPAN/DiV 
Switch (Figure 8-5) 



1 . Remove A2 Front Panel Control Assembly. 



2. Remove Front Dress Panel and Sub-Front 
Panel. 



3. Disassembly RESOLUTION BW switch. 



4. Remove bandwidth detent (A2MP82). 



5. Remove four 4-40 nuts from rear of A2A1 
Front Switch Assembly, holding FREQUENCY 
SPAN/DIV switch against front of Front 
Switch Assembly. 



6. Remove two long 4-40 screws, two spacers, and 
frequency span detent (A2MP83) with brass 
bushing (A2MP88) attached. 



7. Loosen set screws in brass coupling hub 
(A2MP72) on rear side of Front Switch Assem- 
bly and remove coupling hub from frequency 
span shaft (A2MP210). 



8. Remove frequency span shaft with frequency 
span rotor (A2MP84), slotted bushing 
(A2MP79), brass drive hub (A2MP73), and 
torsion spring (A2MP1 18) attached. 



9. Remove torsion spring from contact side of fre- 
quency span rotor and slide frequency span 
rotor with slotted bushing off end of frequency 
span shaft. 



NOTE 

The brass drive hub on the frequency 
span shaft is preset at 15.200 mm 
(0.600 inch) from the end of the shaft 
(see Figure 8-4e). Do not remove the 
brass drive hub unless the drive hub 
or the frequency span shaft has been 
damaged. 



8-26 





Model 8569B 



Service 




A2MP143 



RES BW 
SWITCH 



A2A3A1 



A2MP70 



A2A3R3 



A2A3R2 



REF LEVEL 
OF GAIN) 
SWITCH 
(UNDERNEATH 
A2A5) 



A2A3R1 



A2MP146 



A2MP152 



A2MP147 



REAR VIEW 



A2MP144 A2A1 



A2MP145 



A2A5 A2A1R14 / A2MP150 / SWEEP A2MP92\ A2A4 A2MP149 A2MP148 

/ / TIME/DIV \ 

/ / SWITCH \ 



A2MP151 A2A4MP13 A2MP105 A2A4MP12 
(UNDERNEATH) 



Figure 8-3. A2 Front Panel Control Assembly, Rear View 
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FACTORY PRESET SHAFT ASSEMBLIES 



ALIGNMENT OF SLOT WITH RESPECTTO 
POSITION OF FIXED SHAFT IS CRITICAL 



PR ESSFIT COLLAR 
(P/0 RES BW SHAFT) 



A2MP75 







A2MP71 



A2MP87 







a. Fixed Shaft 



b. Res BW Shaft 



A2A4MP5 



A2A4MP6 







7.000mm 
(0.275 IN) 






A2MP76 



9.525mm 
(0.375 IN) 



c. Sweep Time Shaft 



d. Reference Level Shaft 



A2MP210 



A2MP84 












15.200mm 
(0.600 IN) 



e. Frequency Span Shaft 



NOTE; Arrows point toward rear of instrument. 



Figure 8~4. Factory Preset Shaft Assemblies 
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Figure 8~5. Switch Assemblies, Front View 
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8*22. Disassembly of REF LEVEL Switch (Fig- 
ure 8-3) 

1 . Remove A2 Front Panel Control Assembly. 



2. Remove Front Dress Panel and Sub-Front 
Panel, 



3. Remove three 4-40 nuts and lockwashers from 
level pot plate (A2MP70 . There are four set 
screws in Reference Level Encoder Assembly 
rotary switch hub (A2A5MP2). Loosen two set 
screws closest to Front Switch Assembly PC 
board. Slide REF LEVEL FINE shaft 
(A2MP68) out toward front of Front Switch 
Assembly, 



4. Remove level pot plate (A2MP70), REF 
LEVEL FINE pot (A2R1), and Reference Level 
Encoder Assembly (A2A5) together. Remove 
three short spacers (A2MP92 through 
A2MP94) from between level pot plate and 
Reference Level Encoder Assembly. 



5. Unsolder three REF LEVEL FINE pot leads 
from Front Switch Assembly PC board. 



6. Remove three long spacers (A2MP106) from 
long screws. Remove fixed shaft (A2MP87) 
with slotted crank (A2MP71) attached. 



NOTE 

The slotted crank on the fixed shaft is 
preset for proper alignment (see Fig- 
ure 8-4a). Do not remove the slotted 
crank unless it or the fixed shaft has 
been damaged. 



7. Loosen set screws in rotating lockout 
(A2MP77) and remove rotating lockout. 



8. Remove three 4-40 nuts and lockwashers hold- 
ing IF gain detent (A2MP69). Remove three 
long screws (A2MP97 through A2MP99) and 
spacers. Remove conical compression spring 
(A2MP113). 



9. Remove ball bearing and small spring from 
double-contact (reference level) rotor 
(A2MP81). 

NOTE. 

The rear brass drive hub (A2MP76) on 
the reference level shaft (A2MP86) is 
preset at 9.525 mm (0.375 inch) from 
the end of the shaft (see Figure 8-4d). 

Do not remove the rear brass drive 
hub unless the drive hub or the refer- 
ence level shaft has been damaged. 

10. Press reference level shaft from rear side of 
switch assembly and loosen set screws in front 
brass drive hub (A2MP74) on front side of 
Front Switch Assembly. 

11. Remove reference level shaft with rear brass 
drive hub attached. Remove rotor. 

8-23. Disassembly of INPUT ATTEN Switch 

(Figure 8-5) 

1 . Remove A2 Front Panel Control Assembly. 

2. Remove Front Dress Panel and Sub-Front 
Panel. 

3. Remove three 4-40 nuts, lockwashers, spacers, 
and screws holding attenuator detent 
(A2MP68). Remove attenuator detent. 

4. If REF LEVEL switch has not been disassem- 
bled, loosen set screws in front brass drive hub 
(A2MP74). 

5. Remove double-contact (attenuator) rotor 
(A2MP80). Remove ball bearing and small 
spring from rotor. 

8-24. Disassembly of SWEEP TIME/DIV 

Switch (Figure 8-3) 

1 . Remove A2 Front Panel Control Assembly. 

2. Remove Front Dress Panel and Sub-Front 
Panel. 

3. Loosen set screws in 48-tooth spur gear 
(A2A4MP12) closest to center on rear side of 
A2A4 Rear Switch Assembly. Remove 48-tooth 
spur gear and flat washer. 
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4. 



Remove two 4-40 nuts and lockwashers from 
rear side of A2A4 Rear Switch Assembly. 



5. Remove two 4-40 screws, spacers, and sweep 
time detent (A2A4MP1). Remove ball bearing 
and small spring from sweep time rotor 
(A2A4MP4). 



5. Place small spring in hole in sweep time rotor 
and apply small amount of lubricant grease to 
small spring and rubbing part of sweep time 
rotor. 



6. Place ball bearing on small spring in sweep time 
rotor. 



6. Remove sweep time rotor and sweep time shaft 
(A2A4MP5) with brass drive hub (A2A4MP6) 
attached. 



NOTE 

The brass drive hub on the sweep 
time shaft is preset at 7.000 mm (0.275 
inch) from the end of the shaft (see 
Figure 8-4c). Do not remove the brass 
drive hub uniess the drive hub or the 
sweep time shaft has been damaged. 



7. Hold sweep time detent (A2A4MP1) with stop 
tab point downward. Sweep time detent has 22 
detent holes and has short brass bushing (no 
threads showing) fastened to it. Place two 3/4- 
inch 4-40 screws through top side of sweep time 
detent. 



8. Place one 1 /2-inch spacer on each 3/4-inch 
screw and place sweep time detent over sweep 
time rotor. 



8-25. Assembly of SWEEP TIME/DIV Switch 




1 . 



Place sweep time rotor (A2A4MP4), with con- 
tact fingers down, on front side of A2A4 Rear 
Switch Assembly. The sweep time rotor is a 
double-contact rotor with no stop pins. 



2. Place black sweep time shaft (A2A4MP5) with 
preset brass drive hub (A2A4MP6) in sweep 
time rotor with pin (on brass drive hub) in one 
of 22 slots in rotor and with long end of sweep 
time shaft through sweep time rotor. 

3. Place flat washer (A2A4MP27) over long end 
of sweep time shaft (rear side of A2A4 Rear 
Switch Assembly). 



4. Place 48-tooth spur gear (A2A4MP12) on 
sweep time shaft (rear side of A2A4 Rear 
Switch Assembly). Be sure 48-tooth spur gear is 
as far down on sweep time shaft as it will go. 
Tighten set screw in 48-tooth spur gear. 



CAUTION 



Do not apply lubricant to the metal 
contact fingers on the rotor or to the 
contacts on the PC board. 



9. Hold in place and fasten on rear side of A2A4 
Rear Switch Assembly with small lockwashers 
and 4-40 nuts. 



10. Check switch for mechanical ease of movement 
by rotating 48-tooth spur gear. This switch has 
no stop pins, so it should rotate freely through 
360 degrees. Position sweep time rotor so con- 
tacts are positioned with 10 ms arrow on front 
side of A2A4 Rear Switch Assembly PC board. 



8-26. Assembly of FREQUENCY SPAN/DiV 
and RESOLUTION BW Switches 



1. Insert slotted bushing (A2MP79) into fre- 
quency span rotor (A2MP84) from contact fin- 
ger side of rotor. Insert frequency span shaft 
(A2MP210) with brass drive hub (A2MP73) 
attached, short end through opposite side of 
frequency span rotor (side without contact fin- 
gers). Rotate frequency span shaft so pin (on 
brass drive hub) falls into one of 22 slots in fre- 
quency span rotor. 



2. Align slotted bushing and slip hairpin-like tor- 
sion spring (A2MP118) through slots of slotted 
bushing from side of frequency span rotor with 
single raised pin. Place bent ends of torsion 
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spring between two raised pins on opposite side 
of frequency span rotor to secure torsion 
spring. 

I CAUTION 1 



Do not apply lubricant to the metal 
contact fingers on the rotor or to the 
contacts on the PC board. 

3. Place small spring in hole in frequency span 
rotor and apply small amount of lubricant 
grease to small spring and rubbing part of fre- 
quency span rotor. 

4. Place ball bearing on small spring. Place fre- 

quency span detent (A2MP83) over frequency 
span shaft with stop tab pointing downward. 
The frequency span detent has 22 detent holes 
and has long brass bushing secured with two 
nuts. Position frequency span rotor so stop tab 
of frequency span detent does not fall within 
the small space between stop pins on the fre- 
quency span rotor. ^ 

5. Place 41 mm (1-5/8 inch) screws in holes of fre- 
quency span detent with screw heads on same 
side of frequency span detent as threaded part 
of brass bushing. Place 13 mm (1/2 inch) spacer 
on each screw. 

6. Carefully place partially assembled FRE- 
QUENCY SPAN/DIV switch on A2A1 Front 
Switch Assembly PC board with frequency 
span detent positioned so stop tab is toward top 
of A2A1 PC board (see Figure 8-5). Secure 
FREQUENCY SPAN/DIV switch with two 4- 
40 nuts on each long screw (rear side of A2A1 
Front Switch Assembly PC board). Do not use 
lock washers. 

7. Rotate FREQUENCY SPAN/DIV switch to 
check for proper alignment. If switch is bind- 
ing, loosen four 4-40 nuts on rear side of A2A1 
Front Switch Assembly and realign as neces- 
sary. 

8. Place bandwidth detent (A2MP82) over long 
screws with stop tab pointed outward and 
toward top of A2A1 Front Switch Assembly. 
The bandwidth detent has 22 detent holes and 
has a large (22 mm) center hole. 

9. Place ball bearing in detent hole near bottom of 
bandwidth detent. 



10. Place brass coupling hub (A2MP72) over fre- 
quency span shaft with pin pointing outw 2 u*d. 
Place blaek end of resolution bandwidth shaft 
(A2MP85), with preset brass drive hub 
(A2MP75) attached (see Figure 8-4b), through 
single-contact bandwidth rotor (A2MP91). 
Insert resolution bandwidth shaft from side 
opposite finger contact of bandwidth rotor, 
allowing pin in brass drive hub to fall into one 
of 22 slots in bandwidth rotor. 



CAUTION 



Do not apply lubricant to the metal 
contact fingers on the rotor or to the 
contacts on the PC board. 



11. Place small spring in hole in bandwidth rotor 
and apply small amount of lubricant grease to 
small spring and rubbing part of bandwidth 
rotor. 

12. Insert long part of resolution bandwidth shaft 
in frequency span shaft on A2A1 Front Switch 
Assembly, making sure that small spring in 
bandwidth rotor is directly over ball bearing on 
bandwidth detent. 

13. Place 13 mm (1/2 inch) spacer on each long 
screw and place A2A4 Rear Switch Assembly 
over screws. Secure with lock washers and 4-40 
nuts. End of resolution bandwidth shaft must 
not bind against hole in A2A4 Rear Switch 
Assembly PC board. 

14. Place small flat washer over front end of reso- 
lution bandwidth shaft and secure with small 
retaining ring. 

15. Switch should be pushed in. Adjust brass coup- 
ling hub by holding switch assemblies front side 
up. Be sure brass coupling hub has dropped 
down as far as possible with pin (on brass coup- 
ling hub) in one of 22 slots in bandwidth rotor. 

16. Tighten two set screws in brass coupling hub. 
Switch should rotate freely and push or pull 
freely in any position of switch. 
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8-27. Assembly of REF LEVEL and INPUT 
ATTEN Switches 



CAUTION 



Do not apply lubricant to the metal 
contact fingers on the rotor or to the 
contacts on the PC board. 

1. Place small spring in hole in double-contact 
(attenuator) rotor (A2MP80) and apply small 
amount of lubricant grease to small spring and 
rubbing part of rotor. Rotor has a long pin pro- 
truding from side opposite contact fingers. 

2. Place three 19 mm (3/4 inch) 4-40 screws 
through attenuator detent (A2MP68) with 
heads on same side of attenuator detent as 
threaded part of brass bushing. Attenuator 
detent has only eight detent holes and has long 
brass bushing secured with two nuts. 

3. While holding three screws in place, hold atten- 
uator detent with threaded portion of brass 
bushing facing downward. Place one 13 mm 
(1/2 inch) spacer on each of the three screws. 

4. Place brass drive hub (A2MP74) on attenuator 
detent, making sure the pin (set off-center on 
side of brass drive hub) is toward bottom side, 
closest to attenuator detent. Place ball bearing 
on second or third hole from stop tab on atten- 
uator detent. 

5. Place double-contact (attenuator) rotor on top 
of brass drive hub with long pin pointed down- 
ward and small spring over ball bearing. 

6. Place A2A1 Front Switch Assembly, front side 
down, over three screws with stop tab of atten- 
uator detent toward top edge of A2A1 Front 
Switch Assembly PC board. Secure switch with 
three lockwashers and 4-40 nuts on rear side of 
A2A1 Front Switch Assembly. 

7. Insert large, hollow reference level shaft 
(A2MP86), with preset brass drive hub 
(A2MP76) attached, through double-contact 
(reference level) rotor (A2MP81), long end first 
through slotted side of rotor. Pin in brass drive 
hub should fall into one of 22 slots in rotor. 

8. Align brass drive hub and rotor using shaft of 
small pozi-drive screwdriver. Insert long part of 
reference level shaft through rear side of A2A1 
Front Switch Assembly PC board, rotor, and 
brass drive hub so reference level shaft pro- 
trudes through front of switch assembly. 



9. Place three 57 mm (2-1/4 inch) screws through 
front side of A2A1 Front Switch Assembly PC 
board. Place one 13 mm (1/2 inch) spacer on 
each of the three screws protruding through 
rear side of A2A1 Front Switch Assembly. 

[ CAUTION 1 



Do not apply lubricant to the metal 
contact fingers on the rotor or to the 
contacts on the PC board. 

10. Place small spring in hole in double-contact 
(reference level) rotor and apply small amount 
of lubricant grease to small spring and rubbing 
part of rotor. 

11. Place conical compression spring (A2MPU3) 
on reference level shaft with small end of spring 
down (toward brass drive hub). Place ball bear- 
ing on small spring in rotor. 

12. Place IF gain detent (A2MP69), with fixed 
lockout (A2MP78) attached, over three long 
screws with fixed lockout facing outward. Hold 
in position and secure with three 4-40 nuts. Do 
not use lockwashers. Make sure IF gain detent 
is properly aligned to allow free movement of 
reference level shaft before tightening the three 
4-40 nuts. 

13. Looking at INPUT ATTEN switch from front 
and top of A2A1 Front Switch Assembly, dou- 
ble-contact (attenuator) rotor should be posi- 
tioned so its stop pin is on right side of stop tab 
of attenuator detent. Looking at REF LEVEL 
switch from rear side of A2A1 Front Switch 
Assembly, rotor should be positioned so its stop 
pin is on right side of stop tab of IF gain detent. 



i; CAUTION i; 

If the set screws in the knob are tight- 
ened too much, the hollow reference 
level shaft will collapse and be ruined. 

14. Turn switch assembly front side down and 
make sure front brass drive hub is as close as it 
can be to brass bushing in attenuator detent. 
Temporarily tighten one set screw in front brass 
drive hub and turn switch assembly over (front 
side up). Keeping front brass drive hub as close 
as possible to brass bushing in attenuator 
detent, loosen set screw in front brass drive hub 
and position so drive hub pin is centered over 
second slot from long dowel pin in double- 
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contact (attenuator) rotor. Tighten both set 
screws in front brass drive hub. 

15. Using one of large knobs (from front panel), 
turn switch shaft to test mechanical ease of 
movement over full range of each switch. 
Switch should move in and out freely with 
spring action and should rotate freely with con- 
trol pushed in or not pushed in. 

16. Place rotating lockout (A2MP77) over refer- 
ence level shaft on rear side of A2A1 Front 
Switch Assembly with small pin on fixed lock- 
out centered between teeth of rotating lockout. 
Tighten set screws in rotating lockout. 

17. Place one 22 mm (7/8 inch) spacer on each long 
screw. Place fixed shaft (A2MP87), with slotted 
crank (A2MP71) attached to it, through hollow 
reference level shaft with slot of slotted crank 
slid over large pin on fixed lockout. 

18. Place A2A5 Reference Level Encoder Assem- 
bly (rotor side toward A2A1 Front Switch 
Assembly) over three long screws. Place one 8 
mm (5/16 inch) spacer on each long screw. 

19. Set A2R1 REF LEVEL FINE potentiometer 
fully counterclockwise (using smdl knob from 
front panel controls, if necessary). Place level 
pot plate (A2MP70), with potentiometer A2R1 
attached, over three long screws. Secure with 
three lockwashers and 4-40 nuts. 

20. Set PC rotor assembly (A2A5MP1) so fingers 
contact encoder PC board at arrow labeled 
“o”. Tighten two set screws closest to PC rotor 
assembly in rotary switch hub (A2A5MP2). 

21 . Insert reference level fine shaft (A2MP67) from 
front side of switch assembly as far as it will go. 
Tighten remaining two set screws in rotary 
switch hub. Solder three leads from REF 
LEVEL FINE potentiometer to A2A1 Front 
Switch Assembly PC board. (Color codes of 
wires are etched on PC board.) 

8-28. Installation of Sob-Front Panel and 

Front Dress Panel 

1. Place 1/4-28 bushing over sweep time control 
shaft (A2A4MP3) so threaded portion is 
toward front of switch assemblies. Place switch 
assemblies over sub-front panel and fasten 
A2A1 Front Switch Assembly to sub-front 



panel using ten 4.75 mm (3/16 inch) 4-40 pan 
head screws (A2MP143 through 152). 

2. Place 19 mm (3/4 inch) spacer (A2MP105) 
between A2A1 Front Switch Assembly and 
A2A4 Rear Switch Assembly (see Figure 8-3). 
Place 25 mm (1 inch) 4-40 pan head screw 
(A2MP92) with lockwasher through A2A4 
RecU" Switch Assembly, spacer, and A2A1 Front 
Switch Assembly. Tighten screw. 

3. Solder five wires from A2A4 Rear Switch 
Assembly to A2A5 Reference Level Encoder 
Assembly. (Color codes of wires are etched on 
PC board.) 

4. Place front dress panel over control shafts, 
pushbuttons, and LEDs. 

5. Place input attenuator pointer (A2MP9) over 
brass bushing on REFERENCE LEVEL con- 
trol. Secure with 3/8-32 nut with collar. Align 
input attenuator pointer so collar of 3/8-32 nut 
slips down through pointer. 

6. Place 3/8 inch lockwasher and 3/8-32 nut over 
brass bushing on FREQ SPAN/DIV control 
and tighten nut. 

7. Place 1/4-28 bushing (on SWEEP TIME/DIV 
control shaft) through sub-front and front dress 
panels. Secure with 1/4 inch lockwasher and 1/ 
4-28 nut. 

8. Set sweep time rotor (A2A4MP4) by turning 
48-tooth spur gear (A2A4MP13) until fingers 
contact PC board at arrow labeled “10 ms”. 

9. Place SWEEP TIME/DIV knob on SWEEP 
TIME/DIV control and tighten set screws with 
knob set to 10 mSEC. 

10. Place coarse tuning knob on TUNING control 
and tighten set screws. Place FINE tuning knob 
on TUNING control, leaving a slight amount 
of space between coarse tuning knob and FINE 
tuning knob. Tighten set screws. 

11. Place FREQUENCY SPAN/DIV knob on 
FREQUENCY SPAN/DIV control and tighten 
one set screw. Turn FREQUENCY SPAN/DIV 
control fully clockwise. Loosen set screw and 
set knob to indicate a FREQUENCY SPAN/ 
DIV setting of “F” (full span). Tighten set 
screws. 
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12. Place RESOLUTION BW knob on RESOLU- 
TION BW control, leaving a slight amount of 
space between FREQUENCY SPAN/DIV 
knob and RESOLUTION BW knob. Tighten 
one set screw and turn RESOLUTION BW 
control fully clockwise. Loosen set screw and 
set RESOLUTION BW knob so green OPTI- 
MUM arrows are aligned. Tighten set screws. 



13. Place large knob on REFERENCE LEVEL 
control and tighten one set screw. Turn control 
fully clockwise. Push knob in and ageiin turn 
fully clockwise. Loosen set screw. Hold slotted 
crank (A2MP71) against fixed lockout 
(A2MP78) at rear of switch assemblies. Place 
black index disc (A2MP10) over front end of 
fixed shaft with REF LEVEL dBm window 
toward top of front panel. Secure index disc 
with small retaining ring. 



14. Pull large knob away from front dress panel 
until index disc is properly seated in recess of 



large knob. Turn knob so “-90” appears in 
REF LEVEL dBm window and tighten set 
screws. 

15. Place REF LEVEL FINE knob on REF 
LEVEL FINE control and tighten one set 
screw. Turn REF LEVEL FINE control fully 
counterclockwise. Loosen set screw and set 
REF LEVEL FINE knob for an indication of 0 
(centered under REF LEVEL dBm window). 
Tighten set screws. 

16. Turn three small shafts (PRESELECTOR 
PEAK, MANUAL SWEEP, and TRIGGER 
LEVEL) fully clockwise. Place small knob on 
MANUAL SWEEP control and position so 
mark on small knob points to last mark on 
front dress panel (approximately 5 o’clock). 
Tighten set screws. Place small knobs on PRE- 
SELECTOR PEAK and TRIGGER LEVEL 
controls. Position each small knob so mark 
points to same relative position as setting for 
MANUAL SWEEP control. Tighten set 
screws. 
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DIGITAL STORAGE SECTION, CIRCUIT DESCRIPTION 

The Digital Storage Section consists of the foUowing assemblies: 

• A4 Z Axis Assembly 

• A7 Input/Output Assembly 

• A8 Microprocessor Assembly 

• A9 Data Converter Assembly 

These circuits perform two major functions. One major function - controlled by the Center Processing Unit 
(CPU) in A8 — is to acquire display data, process it, and store it in Stroke Memory. The other major function- 
— controlled by the Counter — is to retrieve data from Stroke Memory and to display it as individual strokes on 
the CRT. 

To acquire display data, the CPU measures the analog horizontal voltage (SWEEP — 5 to + 5V) and the analog 
VERTICAL voltage. Since the CPU can only process digital information, it uses the Control Latches in A7 
Input/Output Assembly to control the circuitry (in A9 Data Converter) that converts the analog signals to 
digital information. This circuitry consists of Multiplexer, Peak Detector, Tfack and Hold, and Analog to 
Digital Converter, A16 Sweep Generator Assembly establishes the rate of data acquisition, which varies with 
instrument sweep speed. During normal operation, the CPU alternately takes samples of the horizontal and 
vertical signals; the horizontal (X) value determines the memory address at which the vertical (Y) value is 
stored. 

The Counter in A8 controls the other major function of the Digital Storage Section: to retrieve data from 
Stroke Memory in A8 and to convert that data to individual strokes on the CRT. 

The vertical signal is generated by the Digital Y Generator in A9 Data Converter Assembly. Since the Y data is 
stored sequentially in Stroke Memory in A8, the Counter can determine the address of the data needed to draw 
each successive stroke. The Counter accesses Stroke Memory whenever the CPU is accessing the Program ROM 
to guarantee that there is no conflict between the CPU and the Counter in addressing Stroke Memory. The data 
acquired during this access is then stored in the Y Data Buffer in A9. Control logic from A8 determines the time 
at which the Y Data Buffer transfers its data to the Digital Y Generator. The Digital Y Generator converts the 
retrieved data to an analog voltage that is applied through A5 X-Y Amplifier Assembly to the vertical deflection 
plates of the CRT. 

The horizont^ (X) signal for the digital storage display is generated in A5. The Digital X Generator in that 
assembly receives control signals derived from the Counter in A8 and generates an appropriate ramp voltage 
that is amplified and applied to the horizontal deflection plates of the CRT. 

The Z signal, generated in A4 Z Axis Assembly, controls both the brightness and the blanking of the trace. The 
Digital Y Generator in A9 Data Converter sends stroke length information to Z Modulation in A4. Stroke 
length information is then converted to a brightness signal, so that long strokes will not be dimmer than short 
ones. Blanking Logic in A4 combines all blanking inputs and control logic inputs to produce one blanking 
signal that controls the blanking of the CRT. 

The Digital Storage Display section also performs secondary functions that are integral to the operation of the 
instrument but are not necessarily involved with the acquisition and display of X and Y signals. 

Secondary functions performed by the CPU include response to display control push buttons, interpretation of 
instrument control switches, operation of the HP-IB interface, and execution of test routines. 

Input Interfaces in A7 Input/Output Assembly provide the CPU with information about instrument controls. 
TVo of the interfaces send data from the display push buttons to the CPU to establish the display mode of 
operation. Another interface establishes instrument options that are controUed by the CPU. Nine of the inter- 
faces receive data about the control settings of the RF-IF portion of the instrument. The CPU converts this data 
into character strings and stores them in System Memory in A8 Microprocessor Assembly. The Character 
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Generator in A4 Z Axis Assembly retrieves these character strings to generate the control setting display on the 
CRT 

The HP-IB Interface allows the CPU to input and output data to external devices and to receive commands via 
A43 HP-IB Connector Assembly. 

Nine test routines in the Program ROM are used to adjust, verify, and troubleshoot the digital storage circuitry. 
For example, at instrument turn-on, the CPU uses four of the routines to perform a system self-test to verify the 
integrity of the Program ROM, the System Memory, and the Stroke Memory. 

Secondary functions controlled by the Counter include display of characters, graticule illumination, an analog 
trace for fast sweep speeds, and an analog dot in the manual sweep mode. 

To draw characters on the CRT screen (see Figure 8-7), character dot data is imposed on a fixed vertical raster, 
which is approximately one division high at the top of the screen. To create the raster, two fixed Y values are 
held in the Y Data Buffer in A9 and are fed alternately to the Digital Y Generator. Since 16 vertical strokes are 
dedicated to each character, the Counter must access a new character in System Memory once every 16 strokes. 
The Counter accesses the System Memory and inputs the data to the Character Generator whenever the CPU 
accesses the Program ROM. 

For graticule illumination, a vertical raster, of full screen amplitude, is generated by holding zero and full-scale 
as the two values in the Y Data Buffer. At the same time, the beam is defocused to give uniform illumination. 

At sweep speeds of 2 ms or faster, the microprocessor does not have enough time to convert cmalog data to 
digital information and to store it. To maintain display information, a mixed mode takes place in which 
character display and graticule illumination are digitally controUed while the displayed trace is analog. Both of 
the digitally derived traces are blanked (but not cleared) during mixed mode operation. The Counter cycles 
through its normal display sequence: trace A (blanked), graticule illumination, trace B (blanked), and charac- 
ters; except that the trace B timing is altered. (Display refresh waveforms are illustrated in Figure 8-7.) At the 
start of trace B, the Counter stops and waits for the next analog sweep to begin. The CRT then displays the 
analog signal for the same amount of time it would have normally displayed trace B. When the trace B time is 
over, the Counter stops again and waits for the analog trace in progress to finish. (The RETRACE BLANK line 
from A16 Sweep Generator signals the start and completion of the analog trace.) When the analog trace is 
finished, the Counter resumes operation. 

When the instrument is in manual sweep mode, the digital display operates normally except for the blanking of 
both traces A and B. The display is switched to analog for a brief time at the start of the time slots allotted to 
traces A and B to produce an analog signal that is no brighter than the rest of the display. 

DIGITAL STORAGE TROUBLESHOOTING 

The firmware of the HP 8569B contains a set of nine test routines that are used to perform adjustments, to 
verify correct operation of the digital storage section, and to troubleshoot the digital storage circuitry. The test 
and adjustment procedures are found in Section V, Adjustments. 
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A1 FRONT PANEL DISPLAY ASSEMBLY, CIRCUIT DESCRIPTION 

A1 Front Panel Display Assembly consists only of AlAl Display Switch Assembly, which provides the switches 
and potentiometers affecting the CRT display. 

A1 A1 Display Switch Assembly 

AlAl Display Switch Assembly includes 15 push button switches and 2 potentiometers: 

□ CLEAR/RESET 

□ TRACE A WRITE 

□ TRACER WRITE 

□ TRACE A MAX HOLD 

□ TRACED MAX HOLD 

□ TRACE A STORE VIEW 

□ TRACED STORE VIEW 

□ TRACE A STORE BLANK 

□ TRACED STORE BLANK 

□ SAMPLE 

□ DGTLAVG 

□ INP-B-^A 

□ PLOTGRAT 

□ PLOT CHAR 

□ PLOT TRACE 
O SCALE INTEN 
O INTEN 



Refer to Section III for a description of the individual controls. References to these controls, as they apply to 
other assemblies, may be found in the circuit descriptions of A4 Z Axis Assembly and A7 Input/Output 
Assembly. 
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Figure 8-9. AlAl Display Switch Assembly, Component Locations 
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A3 DISPLAY ADJUST ASSEMBLY, CIRCUIT DESCRIPTION 

A3 Display Adjust Assembly includes four front-panel screwdriver adjustments: FOCUS, TRACE ALIGN, 
HORIZ POSN, and VERT POSN. 

A3R1 FOCUS varies the potential on the focus grid of the CRT. (Refer to A6 High Voltage Power Supply 
Assembly.) 

A3R2 TRACE ALIGN adjusts the amount of current through the Tface Align coil. (Refer to A6 High Voltage 
Power Supply Assembly.) 

The potentiometers A3R3 HORIZ POSN and A3R4 VERT POSN are discussed in the circuit description of A5 
X-Y Amplifier Assembly. 



8-47 




Service 



Model 8569B 




FOCUS 



TRACE 

ALIGN 



HORIZ 

POSN 



VERT 

POSN 



8-48 



Figure 8~10. A3 Display Adjust Assembly, Component Locations 
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A4Z AXIS ASSEMBLY, CIRCUIT DESCRIPTION 

A4 Z Axis Assembly provides character generator circuitry for cathode ray tube (CRT) annotation and controls 
blanking and intensity of the signals to the CRT. 

Character Generator O 

The Character Generator circuit translates the data from System Memory into character information. During 
the character portion of the display refresh cycle, a small vertical raster is drawn in the space above the top 
graticule line of the CRT. By unblanking portions of the raster, dot matrix characters are generated. 

Buffer U15 receives the data stored in the System RAM of A8 Microprocessor Assembly. The character data 
received is in the form of the American Standard Code for Information Interchange (ASCII). These codes, 
combined with the count signals from the Counter in A8, are used as the address to the character ROM, U3. 

The dot matrix output from U3 is the input to both U8 and U14 shift registers. U8 shifts out the even dot 
positions; U14 shifts out the odd dot positions. Each dot is 250 ns wide. U8 and U14 alternately transfer out 
these dots from top to bottom in an 8- by 8-dot matrix for each symbol. 

The logic from U2A, U2B, and U2C interleaves the even and odd dot positions. U2D inverts the SYS CLK 
signal. 

U9 provides a timing signal (DOT CLK EN) for U8 and U13. This signal is the STROKE SEL signal delayed by 
one SYS CLK pulse. 



ONE CHARACTER SPACE 




(See also Figure 8-7.) 



For one stroke of a character: 

Counter addresses System Memory location $82. (Refer to Table 8-2 in A7 circuit description of microprocessor 
addresses.) ASCII letter C is latched into buffer U15. The ASCII code is used as the address to ROM U3. The 
data out of U3 is the left column of ASCII letter C. Odd bits are loaded into shift register U14; even bits are 
loaded into U8. U14 and U8 sire loaded at time Dl. (See preceding illustration.) U 14 and U8 alternately shift out 
the bits from top to bottom. 
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The Counter then addresses System Memory location $182. ASCII letter R is latched into buffer U15. The 
ASCII code is used as the address to ROM U3. The data out of U3 is the left column of ASCII letter R. Odd 
bits are loaded into shift register U14, even bits are loaded into U8. U14 and U8 are loaded at time D2. Shift 
registers U 14 and U8 alternately shift out the bits from top to bottom. 

The preceding sequence occurs eight times for each character space. Sixty-four repetitions of character space are 
required to complete one s\veep of characters. Succeeding character spaces are sequentially numbered. (For 
example, T and E, the next character space, are numbered $83 and $0183, respectively.) 

Blanking Logic O 

The Blanking Lo^c circuit decodes timing and switch positions to turn off the beam on the CRT. During analog 
display, blanking is based on the sweep ramp. During digital display, blanking is based on the count chain in A8 
Microprocessor Assembly. 

The signal at TP2 (BLANK) is the blanking signal that turns off the beam on the CRT. When the signal at TP2 
is high, the CRT is blanked. The following input lines control the blanking of the CRT: 

• RETRACE BLANK or EXT RETRACE, when high, blanks the CRT during analog display. 

• OVERSWP BLANK or EXT BLANK, when high, blanks the CRT during analog sweep. 

• STROKE GEN TIMING, when low, blanks for 1 fus, each 7 ps stroke. This blanking prevents display of 
transient signals associated with data changing to U14 in A9 Data Converter Assembly. C43 and L4 are 
used to delay the STROKE GEN TIMING signal. 

• STROKE BLANK LATCHED transfers all blanking information (from Stroke Memory on A8 Micropro- 
cessor) to blank the digital display. Blanking information includes oversweep blanking, external blanking, 
and the blank ahead marker. When STROKE BLANK LATCHED is high, digitally displayed strokes are 
blanked. 

• STORE BLANK A and STORE BLANK B respond to the front-panel push buttons that have the same 
name. When STORE BLANK A is low, trace A is blanked during trace A display time. When STORE 
BLANK B signal is low, trace B is blanked during trace B display time. When both signals are low, digital 
display is blanked and analog display is selected (via HDGTL/LANLG signal). 

• ANLG FAST SWP EN, when high, blanks digital traces. This blanking enables a mixed mode to take 
place in which character display and graticule illumination are digitally controlled, and trace data is 
derived from analog information. (For a detailed analysis of this mixed mode of operation, refer to circuit 
descriptions of both A8 Microprocessor Assembly and the Digital Storage Section.) 

• The (not) CHAR DOTS signal controls blanking and unblanking of character dots. Character dots are 
drawn when the signal is low; the dots are blanked when the signal is high. 

The following control lines are not directly involved in the blanking of the CRT: 

• HDGTL/LANLG is used to select digital or analog display. When this signal is high, digital display is 
selected; when the signal is low, analog display is selected. The HDGTL/LANLG signal is also used to 
select digital or analog blanking signals at the AND gates in U6. 

• ANLG FAST SWEEP is the timing signal for the mixed mode of operation described earlier. 

• LX CLAMP RIGHT is a timing signal used to reset the Digital X Generator circuit on the A5 X-Y 
Amplifier Assembly during digital display. In the manual sweep mode, an analog dot is displayed during 
the short time when L X CLAMP RIGHT is low so that the normal display refresh cycle is not inter- 
rupted. 
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• ROM SEL and SYS CLK are two of the three signals that combine to form Q 1 , which is the clock input 
to U15 in the Character Generator circuit. 

• DSPL CHAR is a timing signal that is high for the 7. 16 ms that characters are drawn on the CRT 

• DSPL TRACE is a timing signal that is high for the two 3.58 ms periods that trace A and trace B are 
drawn on the CRT. 

• Signals © 4 and 0 3 are control signals for U 1 in the Z Modulation circuit. 

• L INT/EXT RETRACE and OVERSWP/EXT BLANK are monitored in A9 Data Converter Assembly 
by the microprocessor to control the blanking bits in Stroke Memory on A8. The L INT/EXT RETRACE 
signal is also processed by circuitry in A8 Microprocessor Assembly and is fed back to the Blanking Logic 
circuit as the ANLG FAST SWP signal. 

• PENLIFT is used to provide an external penlift voltage whenever analog blanking occurs. 

Z Modulation © 

The Z Modulation circuit is used to convert stroke length information into an intensity signal. 

Input to the Z Modulation circuit is a bidirectional current that is proportional to the length of each 6 fus stroke. 
INTEN BAL adjusts the crossover point of the varying current. The absolute value of this current is converted 
(by U4 and Q 18) to a corresponding voltage, OV to +4V. The voltage, observed at TP3 (MOD OUT), varies the 
Z modulation signal going to the INTEN and SCALE INTEN potentiometers so that long strokes are as bright 
as short strokes. 

GRAT EN and INTEN MOD EN control the inputs to the multiplexer U 1 . 

Example: 

When U1 pins 10 and 9 are low, pins 1 and 12 are selected as inputs. 

The front-panel SCALE INTEN control is used to vary the intensity of graticule illumination; the INTEN 
control is used to vary the intensity of traces and of characters. 

Voltage-to-Current Converter © 

The Voltage-to-Current Converter circuit converts the input voltage from the Z Modulation circuit into two 
current sinks to drive the Control Gate Amplifier and the Focus Gate Amplifier. 

Common-emitter amplifiers Q5 and Q6 provide one current sink; Q8 and Q7 provide the other current sink. 
The differential amplifier pair, Q5 and Q8, have a nominal input voltage range from 0 to -l- 1 V. INTEN GAIN 
adjustment R4 controls the relative gain of the inverting and non-inverting sides of the amplifier. 

Blanking Switch O 

The Blanking Switch circuit turns off the CRT beam whenever there is a logic high from the Blanking Logic 
circuit. 

Control Gate Amplifier © 

The Control Gate Amplifier .supplies a voltage to drive the control grid of the CRT. This voltage varies from 
25 V to +70V 
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The amplifier is stabilized by both ac and dc feedback. R25 provides the dc feedback and HF TRIM potentiom- 
eter C6 adjusts the high frequency feedback. C5 acts in conjunction with C6 and HF GAIN R26 to set the high 
frequency response of the amplifier. 

MIN INTEN adjust, R77, sets the minimum voltage at TPS. Maximum intensity is obtained when the output 
signal (CONTROL GATE) is at -h 70V. 

Focus Gate Amplifier © 

The Focus Gate Amplifier circuit supplies a correction voltage to the focus grid of the CRT to compensate for 
defocusing effects as intensity levels vary. This correction voltage varies from + 5V to -I- 70V. The voltage gain is 
set by INTEN DYN FOCUS adjust R30. 

POSN DYN FOCUS input is used to maintain sharp focus as the horizontal input is swept. Correction increases 
as CRT beam moves away from the center of the screen. 

Q1 is turned on during the graticule illumination portion of the display refresh cycle. This action defocuses the 
beam to provide a more uniform raster when graticule illumination is displayed. 
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A5 X Y AMPLIFIER ASSEMBLY, CIRCUIT DESCRIPTION 

A5 X-Y Amplifier Assembly selects either analog or digital signals for the X and Y axes of the display and 
amplifies them to drive the horizontal and vertical deflection plates of the CRT. The assembly also generates the 
digital X sawtooth ramp, and it provides an X-axis compensating current for position dynamic focus. 

Digital X Generator O 

The Digital X Generator circuit produces the digital X sawtooth ramp. The display sequence is trace A, grati- 
cule illumination, trace B, and characters. (See Figure 8-7 in the Digital Storage Section circuit description.) This 
sequence, known as display refresh, repeats itself continually at an approximate rate of 55 Hz. The refresh rate 
should not be confused with the sweep rate controlled by the front-panel SWEEP TIME/DIV control. Traces A 
and B are swept from right to left. Graticule illumination and characters are swept from left to right. 

Operational amplifier U4 and C40 form the integrator that generates the digital X sawtooth ramp. The fixed 
negative current (provided by U3A) through R105 combines with one of the two currents through R103 and 
R 104 to drive the integrator. The currents through R103 and R 104 are controlled by driver U2 with its two 
switching inputs, DSPL TRACE and DSPL CHAR, which originate in the Blanking Logic circuit of A4 Axis 
Assembly. (See Figure 8-25 in the circuit description of A8.) Since U2 is a CMOS device, it reacts to input logic 
levels by pulling its corresponding outputs to its supply voltage levels, which are + 5V and ground. If the input 
voltage exceeds -l- 2.5V, the output voltage is -f- 5V; if input voltage is less than + 2.5V, the output is at ground. 

U3B provides -1-5V and U3A provides a matching — 5V. DGTL X GAIN potentiometer RlOO adjusts the 
outputs of U3A and U3B and the output of the integrator, thus controlling horizontal sweep length. The - 5V 
output from U3A is the drive for the fixed negative current through R105. 

To ensure that displayed traces A and B are not offset from each other, J-FET switch Q32 must instantaneously 
discharge C40 before either of these traces begins sweeping. When L X CLAMP RIGHT goes low, Q34 turns 
on and CR9 is reverse-biased. This turns on Q32, discharges C40, and sets the voltage level of the integrator at 
ground, causing the sweep to start at the same place on the screen for each trace. 

At sweep times of 2 ms and faster, digital display circuitry does not have enough time to convert analog data to 
digital information and to store it. To maintain display information, a mixed mode takes place in which 
character display and graticule illumination are digitally controlled, while trace data is derived from analog 
information. (See Figure 8-26 in the A9 Microprocessor Assembly circuit description. Refer to both the A8 and 
the Digital Storage Section circuit descriptions for a more detailed analysis of this mixed mode of operation.) In 
this mixed mode, an analog sweep is displayed during the Trace B time frame. (Tface A is blanked.) A number 
of complete sweeps must be displayed to maintain uniform brightness of the analog trace. J-FET switch Q31 is 
held open by the X HOLD LEFT line from the Counter in A8 Microprocessor Assembly. This delays the start 
of character sweep until X HOLD LEFT returns to its normally low state. 

The output voltage of the Digital X Generator is from - l.OV to OV. Resistor divider network R107, R108, and 
R109 provides a positive 1 .0-volt shift to change the output to OV to -l- 1 .OV at TP4 (DGTL X). 

Digital Storage/Conventional Switch O 

The Digital Storage/Conventional Switch circuit selects either the digital storage mode or the analog mode for 
both X and Y amplifiers. 

The four SPST JFET analog switches provided in U1 are connected as two DPDT switches. UlC and U ID are 
normally closed, and UlA and UIB are normally open. To select the digital storage display, the HDGTL/ 
LANLG control line goes to -I- 5V, selecting DGTL STORAGE VERT as the Y input and DGTL X from the 
Digital X Generator as the X input. To select the conventional display, the HDGTL/LANLG control line goes 
to OV, selecting the two analog inputs as VERTICAL for Y (from A21 Video Assembly) and SWEEP - 5 to 
+ 5V for X (from A16 Sweep Generator Assembly). 
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Voltage to Current Input Amplifier, Y Axis 0 

The Voltage to Current Input Amplifier, Y Axis circuit converts the input voltage from the Digital Storage/ 
Conventional Switch circuit into two current sinks to drive Current to Voltage Output Driver Amplifier A, Y 
Axis and Current to Voltage Output Driver Amplifier B, Y Axis. 

The differential amplifier pair, Q24 and Q27, uses only one of the two available inputs. The nominal input 
voltage range is from OV to + 0.8V. 

Common emitter amplifiers Q3, Q23, and Q24 provide one current sink, and Q9, Q26 and Q27, the other. All 
six stages have current gain, but only Q24 and Q27 have any significant voltage gain. The VERT POSN 
adjustment of A3 Display Adjust Assembly controls the relative gain of the inverting and non-inverting sides of 
the amplifier. 

VERT GAIN adjustment R25 compensates for varying deflection factors of different CRTs. If R25 does not 
have enough range, the factory-selected resistor R23* may be changed. 

Voltage to Current Input Amplifier, X Axis O 

The operation of this circuit is identical to that of the Voltage to Current Input Amplifier, Y Axis except that the 
nominal input voltage range is from OV to + 1 .OV. 

Current to Voltage Output Driver Amplifier A, Y Axis O and Current to Voltage Output Driver Ampli- 
fier B,Y Axis O 

These two amplifiers are identical. Amplifier A is driven by the non-inverting output of the Voltage to Current 
Input Amplifier, Y Axis (collector of Q3), and amplifier B is driven by its inverted output (collector of Q9). 
Amplifiers A and B are both wide-band, inverting amplifiers that drive the CRT vertical deflection plates. Only 
Amplifier A is described. 

Emitter follower Q2 is ac coupled to Q1 and Q4 to improve the high frequency performance of the circuit. Q2 
can be ignored as a current path for low frequency operation. 

Assume that the input to amplifier A is open and that all the transistors have infinite beta; that is, their base 
currents are zero. The base voltage of Q4 is approximately +0.6V. The base voltage of Q1 is determined by the 
drop across R30 and R32 to be approximately -I- 148V. This sets the collector current of Q1 to about 7 mA. The 
collector current of Q4 is also about 7 mA, since any current shunted through R31 into the base of emitter 
follower Q5 increases the voltage at the base of Q4, and that transistor is turned on sufficiently to sink 7 ulA. 

Now assume that the input of amplifier A is connected to the output of the Voltage to Current Input Amplifier, 

Y Axis. The current sunk by that input amplifier must be supplied by Q1 through R31. For every milliamp of 
current sunk by the input amplifier, the output voltage of amplifier A rises + 23.7V to keep its input voltage 
near OV. 

The combined voltage gain of the Voltage to Current Input Amplifier, Y Axis and the Current to Voltage Output 
Driver Amplifier A, Y Axis is about 120. 

Current to Voltage Output Driver Amplifier A, X Axis © and Current to Voltage Output Driver Ampli- 
fier B, X Axis <D 

The operation of these circuits is identical to that of the Current to Voltage Output Driver Amplifiers A and B, 

Y Axis. 

Dynamic Focus, X Axis O 

This current sinks varying amounts of current from the Focus Gate Amplifier of A4 Z Axis Assembly (via 
POSN DYN FOCUS) to maintain sharp focus as the X input is swept. Q1 1 and Q12 are alternately turned on to 
generate this current sink, which is a non-linear function of the absolute value of X. X DYN FOCUS rheostat 
R91 adjusts the amount of dynamic focus compensation. CR5 and CR6 provide temperature compensation for 
Q1 1 and Q12, respectively. 
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Figure 8-1 7. A5 X-Y Amplifier Assembly , Component Locations 



8-67/8-68 



0 0 




















Model 8569B 



Servici 



A6 HIGH VOLTAGE POWER SUPPLY ASSEMBLY, CIRCUIT DESCRIPTION 

I WARNING \ 

Hazardous voltages are present in this assembiy. 

A6 High Voltage Power Supply Assembly provides operating potentials for the cathode-ray tube (CRT). The 
nominal potentials are: 

• Cathode, -2350 Vdc 

• Control grid, -2400 Vdc 

• Post accelerator (from High Voltage Quadrupler), +9000 Vdc 

• Focus grid, - 1525 Vdc 

• Filament, 5.9 Vac floating at — 2350 Vdc 

+ 26V Filter O 

This circuit serves two purposes: 

• Filtering by LI, L2, Cl, and C2 reduces the level of the 40-kHz ripple (from the high-voltage oscillator) 
that is present in the power supply. 

• Filtering by Rl, C3, and the Darlington pair Q2 and Q3 removes the 120-Hz ripple on the + 26V UNREG 
supply line before it is applied to the primary of the high-voltage transformer AlTl, thus reducing line- 
related intensity modulation. 

Oscillator Driver © 

The collector of Q1 is connected to the primary winding of high-voltage transformer AlTl, and a feedback 
winding is connected to the base of Ql. Positive feedback from this winding causes the circuit to oscillate at a 
frequency (approximately 40 to 45 kHz) determined primarily by the characteristics of AlTl. Ql operates as a 
Class C amplifier, supplying a current of about 2A peak over a conduction period of less than one-half cycle. 

Oscillator Bias Current Regulator © 

Amplifier U1 regulates the dc level of the CRT cathode voltage by controlling the base drive to Ql through the 
feedback winding. The cathode voltage is sampled via current through the Feedback circuit, which is compared 
with a reference current through R3 and R4 at U1 pin 3. The output of U1 drives the base of Ql at the level (set 
by HV potentiometer R4) necessary to maintain about -2450 Vdc at the cathode of the CRT. Note that U1 
does not switch at the 40-kHz rate. It controls the average bias current for the base of Ql, which controls its 
conduction period. 

High Voltage Transformer © 

I WARNING \ 

The CRT filament potential is connected to the hazardous cathode potential 
of - 2350 Vdc. Measurement of the filament voltage is not recommended, as 
most voltmeters are not rated to withstand a floating input of this magni- 
tude. 

Transformer AlTl and transistor Ql form an oscillator circuit whose power is provided by the + 26V UNREG 
line. The primary winding is connected to the collector of Ql, and the feedback winding is connected to the base 
of Ql. AlTl has two secondary windings: one supplies high voltage and the other, a filament voltage of 5.9 Vac 
to the CRT. 
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The high-voltage winding of AlTl is tapped to provide a sine wave for the level shifters. The winding is also 
tapped at another point that is connected to the high-voltage quadrupler, in which the voltage is quadrupled, 
rectified, and I'iltered. The resulting -I- 9000 Vdc is applied to the post accelerator of the CRT The full output of 
the secondary is rectified by AlCRl and applied to the High Voltage Filter. 

High Voltage Filter G and Feedback O 

The components C9, CIO, and R13 filter out the 40-kHz ripple on the rectified high voltage from A6A1 High 
Voltage Transformer. The output of the filter is a nominal - 2350 Vdc whose value is set by HV potentiometer 
R4 to the value marked on AlTl. This sets the CRT filament voltage to 5.9 Vac, the potential required for 
maximum CRT life. The output of - 2350 Vdc goes directly to the cathode of the CRT and floats the filament 
at the same potential via R12. The CONT GRID and FOCUS GRID voltages are derived from this voltage. 
Feedback current for the Oscillator Bias Current Regulator is provided through R14 and C12. 

Control Grid Level Shifter 0 

I WARNING \ 

Turn power off before connecting or disconnecting a test probe. TPS in this 
block is located near high voltage. 

The CONT GRID voltage is referenced to the CATH voltage with an intensity control bias developed by means 
of a level shift circuit. This bias voltage is generated by a sine-wave signal, from a tap on a secondary winding of 
AlTl, that is coupled through AlCl. The top and bottom of the sine wave are clipped, with the top being 
clipped by diode CR8. The upper clipping level is set by INT LIM potentiometer R18. The bottom of the sine 
wave is clipped by the action of diode CRll. The lower clipping level is set by the CONTROL GATE voltage 
from A4 Z Axis Assembly. The clipped sine wave is coupled through C14 to the rectifier circuit CR9 and CRIO 
to generate a dc bias voltage across R21. The dc level established is negative with respect to the cathode and is 
applied to the CRT control grid. Capacitor C15 removes 40-kHz ripple from the bias voltage and allows fast 
pulse signals to be coupled directly to the control grid. Neon tubes VR3 and VR4 go into conduction if the 
cathode-to-grid potential is greater than about 180 Vdc. This provides protection to the CRT and associated 
circuitry, especially during instrument turn-off. Spark gaps are provided to protect components from possible 
arcing between electrodes in the CRT. 

With the CONTROL GATE input at the maximum level of -1- 70 Vdc, the maximum clipping of the bottom of 
the sine wave occurs. This results in the smallest peak-to-peak swing of the sine wave, since the upper clipping 
level is held constant by the intensity limit divider network. The rectified and clipped sine wave is then at its 
minimum dc value, providing the minimum reverse bias of the control grid with respect to the cathode voltage. 
This provides maximum CRT intensity. 



CAUTION 



Misadjustment of INT LIM potentiometer R18 can permanently damage the 
CRT, in as little as 10 seconds, by allowing the grid-to-cathode to be forward 
biased. 

INT LIM potentiometer R18 is set so that a -h 30 Vdc level at the CONTROL GATE input corresponds to the 
CRT beam cutoff point. The maximum CONTROL GATE voltage is -f 70 Vdc at maximum intensity. 

At this maximum level of 40 Vdc above cutoff, the control grid is still reverse-biased by 20 Vdc to 50 Vdc, 
depending on the CRT. 

The control grid must not be allowed to go positive with respect to the cathode. If this should happen, perma- 
nent damage to the CRT (a hollow cathode) can occur in as little as 10 seconds. The symptom of a hollow 
cathode is that increasing the front-panel INTENSITY control at some point causes the CRT intensity to 
diminish rather than to continue increasing. 
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Zener diode VR5 protects the CRT cathode from any excessive voltage on the CONTROL GATE line that 
might result from a failure or misadjustment in A4 Z Axis Assembly. It has a voltage lirmt of 75 Vdc, which, 
even in the worst case, results in a grid-to-cathode reverse bias of 10 Vdc. 

The CONTROL GATE level, and hence the CRT intensity, is a function of the front-panel INTENSITY 
control. In digital storage modes, this level is modulated by the trace stroke length and by the type of informa- 
tion being refreshed in the display; i.e., traces, characters, and graticule illumination. 

Focus Grid Level Shifter O 



WARNING 



Turn power off before connecting or disconnecting a test probe. TP6 in this 
block is located near high voltage. 

The FOCUS GRID voltage is set by a resistor divider string (R28, R29, R30, and front-panel FOCUS control) 
from the cathode with a dynamic focus correction bias developed by means of a level shift circuit. Zener diodes 
VR6 and VR7 clamp the FOCUS line voltage to + 300 Vdc if the line should be opened. The wiper of FOCUS 
LIMIT potentiometer R29 is filtered by Cl 8. The focus grid is a little more negative than this because of the bias 
voltage developed by the level shift circuit. This bias voltage is generated by a sine-wave signal from a tap on a 
secondary winding of AlTl. The signal is coupled through A1C2. The top and bottom of the sine wave are 
clipped, with the top being clipped by diode CR12. The upper clipping level is set at a fixed voltage by VR8. The 
bottom of the sine wave is clipped by the action of CR15. The lower clipping level is set by the FOCUS GATE 
voltage from A4 Z Axis Assembly. The clipped sine wave is coupled through C19 to the rectifier circuit CRB 
and CRM to generate a dc voltage across R33. Capacitor C20 removes 40-kHz ripple from the bias voltage and 
also allows fast pulse signals to be coupled directly to the focus grid. 

The FOCUS GRID signal provides dynamic focus correction to compensate for defocusing caused by changes 
in trace position and CONTROL GRID level. The CONTROL GRID level is itself dynamically changed as a 
function of trace stroke length. During the time the graticule illumination raster is being refreshed on the CRT, 
the FOCUS line is pulled to ground, defocusing the trace to give even background illumination. 

Spark gaps are provided to protect components from possible arcing between electrodes of the CRT. 
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Figure 8-19. ,A6 High Voltage Power Supply Assembly, Component Locations 
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A7 INPUT/OUTPUT ASSEMBLY 

A7 Input/Output Assembly consists of 12 interface circuits that input data indicating the control settings of the 
mstrument, an HP-IB interface, and control latches that allow the CPU to control various display functions. A 
summary of microprocessor addresses is provided in Table 8-2. 

I/O Decoder O 

The I/O Decoder accepts the I/O SEL line and address lines AO- A5 to generate 16 enable signals, each of 
which corresponds to one address location. Twelve of these signals go to interfaces located in A7. The remaining 
four are used in A9 Data Converter Assembly: two to acquire data from the ADC (Analog to Digital Con- 
verter), one to acquire the status of the ADC, and one to acquire the status of the instrument sweep. The data 
corresponding to these four lines is accessed by the CPU at locations $(X) to $03. 

In addition, three other outputs are generated, each of which enables a block of 16 address locations. These 
outputs enable the Center Frequency Interface, the Control Latches, and the HP-IB Interface. 

Control Latches Q 

The Control Latches, U36, provide the means for the central processing unit (CPU) in A8 Microprocessor 
Assembly to manipulate certain parts of the instrument circuitry. The latches occupy 16 locations in the CPU 
address space ($20 to $2F). Address lines A1 — A3 specify which one of the eight latches is accessed, and AO 
determines whether the latch is set or cleared. The data bus does not affect the state of the latches. The function 
of each of the eight latches is as follows: 

The first latch (no name) allows the CPU to start or reset a sweep for the instrument (output low), just as the 
front-panel START/RESET push button does. 

The REQ CONV latch is used to request that the ADC (in A9) start converting an analog value to a digital 
word. When the REQ CONV output is high, three separate events occur: the Track and Hold circuit (in A9) 
holds the analog signal at a fixed level for the ADC; the ADC begins the conversion process; and the Peak 
Detector (in A9) is reset. 

The MEM PAGE SEL latch allows the CPU to select which page of STROKE MEMORY is accessed. Each 
stored trace requires two pages of memory (blocks of 256 bytes), corresponding to the left (output high) and 
right (output low) halves of the screen. 

The SMPL/PEAK latch enables the analog switch, which either passes the analog VERTICAL signal straight to 
the ADC in A9 (output high) or sends the signal first through the Peak Detector in A9 and then to the ADC 
(output low). 

The X CONV latch enables the analog switch, which connects the ADC to either the analog VERTICAL signal 
(output low) or the SWEEP - 5 to -i- 5V (output high). 

When the ANLG FAST SWP EN latch output is high, the display goes into the mixed mode, in which digitally 
generated characters and graticule illumination are displayed in conjunction with the analog signal. To accom- 
plish this, the Counter in A8 is made to stop counting while waiting for the start of an analog sweq), to resume 
counting when the sweep begins, and to stop again at the end of the Trace B time slot while waiting for the 
analog sweep to finish. (Refer to the circuit description of A8 Microprocessor Assembly.) 

The high state of the SWP TIME LIMIT latch output reduces the fastest sweep time achievable by the AUTO 
sweep circuit in A16 Sweep Generator Assembly. This function is invoked by the CPU when complex display 
functions are used that require more computation time and thus a slower sweep speed. 

Center Frequency interface 9 

The Center Frequency Interface allows the CPU to access the BCD digits on the front-panel FREQUENCY 
GHz readout. Since this LED display is scanned a digit at a time and the CPU might need to access any digit at 
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Table 8-2. Microprocessor Addresses (1 of 2) 



CPU Address 


Function 




General I/O Interfaces 


$0 


Analog -to -Digital Converter (Low Byte) 


$1 1 


Analog-to J)igital Converter (High Byte) 


S2 


Analog-to-Digital Converter Status 


S3 


Instrument Sweep Status 


$4 


Display Pushbuttons, Write Control 


S5 


Display Pushbuttons, Store Control 


$6 


HP-IB Address Switch 


$7 i 


Option Control Jumpers 


S8 


Bandwidth Switch 


$9 


IF Gain Switch (Reference Level) 


SA 


Fine Gain Control (Reference Level) 


SB 


Input Attenuator Switch 


SC 


Amplitude Scale Pushbutton Switch 


SD 


Sweep Time Switch 


SE 


Frequency Span Switch 


SF 


Video Filter Switch 




Center Frequency Interface 


$10 


0.1 MHz Digit 


Sll 


1 MHz Digit 


S12 


1 0 MHz Digit 


$13 


1 00 MHz Digit 


$14 


1 GHz Digit 


$15 


1 0 GHz Digit 


S16-S1F 


Not used 




Control Latch Interface 


$20 


Trigger Sweep Start/Reset Function 


$21 


Arm the Sweep Start/Reset Function 


$22 


End Request Conversion Pulse 


$23 


Start Request Conversion Pulse 


$24 


Select Low Page (Right HalQ of Stroke Memory 


$25 


Select High Page (Left HalO of Stroke Memory 


$26 


Turn Peak Detector Function On 


$27 


Turn Peak Detector Function Off 


$28 


Connect ADC Input to Y Signal (Vertical) 


$29 


Connect ADC Input to X Signal (Sweep -5 to +5V) 


$2A 


Disable Analog Fast Sweep Function 


S2B 


Enable Analog Fast Sweep Function 


$2C 


Set Sweep Time Limit to Shorter Sweep Time 


$2D 


Set Sweep Time Limit to Longer Sweep Time 


$2E 


Turn Manual Sweep Marker On 


$2F 


Turn Manual Sweep Marker Off 
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Table 8-2. Microprocessor Addresses (2 of 2) 



CPU Address 


Function 




HP -IB Registers 


$30 


HP-IB Data Register 


$31 


Interrupt Status Register for Incoming Data 


$32 


Interrupt Status Register for Bus Handshake 


$33 


Not used 


$34 1 


HP-IB Address Status Register 


$35 ! 


Not used 


$36 j 


HP-IB Switch Selected Address Register 


$37-$7F 


Not used 


1 


System Memory 


$80-$BF 


Character Buffer for Upper Printed line On Display 


$C0-$FF 


Scratchpad Memory for CPU 


$100-$17F 


Not used 


$180-$1BF 


Character Buffer for Lower Printed Line On Display 


$1C0-$1FF 


Scratchpad Memory and Machine Stack for CPU 




Stroke Memory 


$200-$2FF 


Blanking Data for Trace B 


$300-$3FF 


Blanking Data for Trace A 


S400-$4FF 


Stroke Data for Trace B (High Byte) 


S500-$5FF 


Stroke Data for Trace A (High Byte) 


$600-$6FF 


Stroke Data for Trace B (Low Byte) 


$700-$7FF 


Stroke Data for Trace A (Low Byte) 


$800-$lFFF 


Not used 




Program Memory (ROM) 


$2000-$27FF 


HP-IB and Plot Subroutines 


$2800-$2FFF 


Control Setting Display Subroutines 


$3000-$37FF 


Executive Program and Trace Data Handling 


$3800-$3FFF 


Initialization and Test Subroutines 

I 
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any time, a means of storing the digit data is provided. U3 and U4 are a memory for eight BCD digits with 
independent read and write addresses. The inputs come from All DVM Digital Assembly. The four binary- 
cod^ decimal (BCD) data lines CFl, CF2, CF4, and CF8, are the data input for the memory; the three digital 
select lines CFX, CFY, and CFZ provide the address at which the data is stored, and CF CK is used as the data 
strobe. The CPU in A8 Microprocessor Assembly accesses the data on lines D8 - D1 1 while using address lines 
AO- A2 to select the digit to be read. Of the 16 locations allocated for this interface, only 6 locations ($10 to 
$16) are defined; one for each of the 6 center- frequency digits. 

Frequency Span Interface ® 

There are nine input lines to the Frequency Span Interface. All but two swing from approximately -i- 15V to 
- 14V. FULL and MULTIBAND swing from + 15V to — 39V. Four of the inputs are reduced to TTL levels by 
series resistors, diodes, and pull-down resistors. Another two lines have resistor dividers to reduce the inputs to 
5-volt CMOS levels. The ZERO, FULL and MULTIBAND lines are ORed by means of diodes and then 
reduced to 5-volt CMOS levels by a resistor divider referenced to ground. All the inputs are combined by diodes 
and gates to yield six lines. These last six lines go to U 14, which is accessed by the CPU at address $0E. 

Sweep Time Interface O 

There are six main inputs to the Sweep Time Interface from Sweep Generator Assembly A16 that swing between 
ground and a temperature-variable -i- lOV level. The inputs are buffered with lOOK ohm resistors to prevent 
cross talk of digital noise from Input/Output Assembly A7. CMOS inverters form high input imj^ance 
operating at a + lOV level; their outputs are resistively divided down to TTL levels. The MAN/SWP (manual 
sweep) line is a switch closure to ground that is pulled up with R31 to a -i-5V CMOS level. The EXT/MAN 
SWP (external/manual sweep) line swings from ground to approximately + 12V. It is reduced to about + lOV to 
drive the enable input of U2. All these inputs are reduced to six lines to U16, which is accessed by the CPU at 
address $0D. 

Video Filter Interface O 

The six video filter lines swing from ground to + 15V and are reduced to TTL levels by resistors and diodes. 
These six lines go to parts of U30, U28, and U26, which are simultaneously accessed by the CPU at address $0F. 

Log Scale Interface 0 

Three of the inputs to the Log Scale Interface switch between -i- 15V and -3.5V, and the fourth (LCXj/LIN) 
swings between + 15V and a temperature-variable - 8V level. These levels are reduced to TTL levels by resistors 
and diodes and go to part of U28, which is accessed by the CPU at address $0C. 

Input Attenuator interface 0 

The inputs to the Input Attenuator Interface swing between ground and approximately 4- 28V. These levels are 
reduced to TTL levels by resistor dividers and go to part of U26, which is accessed by the CPU at address $0B. 

Fine Gain Interface O 

The inputs to the Fine Gain Interface are switch closures to ground and are pulled up with resistors to yield TTL 
levels. These inputs go to part of U30, which is accessed by the CPU at address $0A. 

IF Gain Interface O 

The IF Gain Interface has two types of inputs. IFGl, IFG2, and IFG3 swing between ground and a tempera- 
ture-variable 4- lOV level. These three lines go directly into CMOS inverters operating at the 4 - lOV level, the 
outputs of which are resistively divided down to TTL levels. IFG4, IFG5, and IFG6 have three possible input 
levels. These are reduced to 4- 5V CMOS levels by resistors going to UlO. When one of these inputs is approxi- 
mately at ground potential, the output of the corresponding gate is low. When the input assumes either a high 
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level of approximately -l- 15V or a low level of approximately - lOV, the output of the gate goes high. These six 
lines go to U 12, which is accessed by the CPU at address $09. 

Bandwidth Interface O 

The six inputs to the Bandwidth Interface swing from approximately + 15V to -3.5V. These levels are trans- 
lated to ri L levels by resistors and diodes and sent to U20, which is accessed by the CPU at address $08. 

Option Status Interface O 

Four of the inputs to the Option Status Interface come from J2, which is used to set the instrument options that 
are controlled by A8 Microprocessor Assembly. The inputs are pulled up with resistors, but may be grounded 
with the jumpers provided in J2 to select the options specified for a particular instrument. 

The dpc line from A1 1 DVM Digital Assembly is also input to this interface so that the CPU can determine the 
position of the decimal point in the FREQUENCY GHz display. 

The sixth input to the Option Status Interface indicates the status of the START/RESET line used by the sweep 
circuitry of the instrument. The state of the START/RESET line may be established either by the CPU in A8, 
via a latch in the Control Latches circuit of A7, or by the instrument-sweep START/RESET push button. All 
six of these inputs are accessed by the CPU at address $07. 

Store Control Switch 9 

The Store Control Switch interface accepts seven inputs from the push button switches that control the CRT 
display. These inputs are contact closure to ground, so pull-up resistors are used to yield TTL input levels. The 
ei^th input is the CF SIGN from All DVM Digital Assembly, which is used by the CPU to establish the sign of 
the center frequency. These eight inputs go to U22, which is accessed by the CPU at address $05. 

Write Control Switch O 

The Write Control Switch interface accepts eight lines from the push button switches that control the CRT 
display. These inputs are contact closure to ground, so pull-up resistors are used to yield TTL input levels. These 
eight inputs go to U23, which is accessed by the CPU at address $04. 

HP-iB Interface O 

The HP-IB Interface consists of U31, which handles all HP-IB hardware functions; two buffers, U32 and U39, 
to drive the HP-IB connector; and an interface, U8, to read the HP-IB address switch. 

U3 1 is a microprocessor-controlled device that handles all the talk and listen functions that occur during HP-IB 
opjeration. Whenever the CPU on A8 needs to receive or send information via HP-IB it accesses U31, which 
appears at a block of 16 addresses starting at $30. U32 then properly formats the data and handles the actual 
HP-IB transaction through buffers U32 and U39. U32 handles the eight HP-IB control lines, while U39 handles 
the eight HP-IB data lines. 

The rear-panel HP-IB address switch provides contact closures to ground; these are translated to TTL levels 
with pull-up resistors. Five lines are sent to U8, which is accessed by the CPU at address $06. 
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A8 MICROPROCESSOR ASSEMBLY, CIRCUIT DESCRIPTION 

A8 Microprocessor Assembly controls the two essential functions performed in the Digital Storage Section: the 
acquisition of data, controlled by the central processing unit (CPU), and the display of data, controlled by the 
Counter. 

Program ROM O 

The Program ROM consists of U8, U22, U29, and U36. These contain the program which controls dl the 
digital display and HP-IB functions of the display. Each ROM contains 2048 bytes of data; each byte consists of 
8 bits. The specific function of the program in each ROM is as follows: 



ROM 

Number 


Reference 

Designation 


Address 

Range 


Contents 


1 


U8 


$2000-$27FF 


HP-IB and Plot Subroutines 


2 


U22 


$2800-$2FFF 


Control Setting Display 
Subroutines 


3 


U29 


$3000-$37FF 


Executive Program and Trace 
Data Handling 


4 


U36 


$3800-$3FFF 


Test and General Subroutines 



Address Decoder O 

U38A converts the a11 and a12 address lines into four select lines: one for each of the Program ROMs. U24A 
inverts a13 to generate (not) ROM EN. U37A inverts (not) ROM EN to generate ROM SEL. When ROM SEL 
is high (address range $2000-$3FFF) one of the ROMs is enabled. When ROM SEL is low (address range 
$0(XX)- $1FFF) either a hardware interface (from A7 Input/Output Assembly), or Stroke Memory or System 
Memory is selected. 

CPU 9 

The heart of the CPU block is microprocessor Ul. The outputs from U1 are the address bus, aO — a13, the 
read/ write line, R/W, and the CPU clock, CPU CLK. The inputs to Ul are the clock oscillator, CK IN, and the 
reset line, (not) RES. The data bus, dO - d7, has both input and output functions. 

The address bus specifies the hardware or the memory location that is to supply or receive data on the data bus. 
Memory refers to System Memory, Stroke Memory, or Program ROM (read only memory). Buffers U30A 
through U30D provide extra drive for address lines aO through a3. Address lines a14 and a15 are not used, 
which limits the address range to $0000 through $3FFF. 

The read/write line, buffered and inverted by U24H, determines the direction of data flow on the data bus. 
When the LR/W signal at TP3 is high, U 1 outputs data on the data bus. 

A 12 MHz clock signal is generated by clock oscillator U40. This signal is fed to U16, which is a divide-by-six 
counter. One output is a non-symmetrical (167 — 333 ns) 2 MHz clock signal that goes to the microprocessor CK 
IN input; it appears at TPl, slightly delayed, as CPU CLK. U30H provides a buffered CPU CLK signal for the 
Display Control Logic; U24F provides an inverted CPU CLK signal for the Counter circuit. The CK IN and the 
buffered CPU CLK signals are ORed together by U42A to generate the Data MUX Enable signal that goes to 
the Data Multiplexer. This signal is low, disabling the data multiplexers, during the time that addresses are 
changing or data is invalid. 

The CPU CLK signal and the not Carry from U16 are used by J-K flip-flop U41A to generate a nearly 
symmetrical (210 ns - 290 ns) 2 MHz SYS CLK signal. This clock signal is used by the Character Generator on 
the Z-Axis (A4) Assembly, by the Control Latches, and by the HP-IB Interface on INPUT/OUTPUT Assembly 
A7. 
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The Counter U16 also generates a (not) WR CLK signal used by the R/W Select circuit. The timing of this 
signal is such that the write pulses to the Stroke Memory and System Memory are present only when data is 
valid. 

U9B and U9A are comparators that generate a reset signal for the microprocessor which is low when power is 
turned on and remains low untU the + 5.2V power supply is stable. VRl, R4, R5, and CRl provide an input to 
U9B so that its output (pin 2) remains low until the +5.2V supply exceeds about +4V. Cl and R7 provide an 
additional delay that allows the output of U9A (pin 1) to remain low until supply voltage is stable (another 2(X) 
ms). Grounding TP2, L CPU RESET, also generates a valid reset pulse. 



U9C, in conjunction with Rll through R14 and C3, generates a trigger pulse, for the reset circuit so that the 
front panel CLEAR/RESET push button also generates a valid reset pulse. 

The shorting plug in J1 connects the data bus to external hardware, allowing the data bus to receive instructions 
from the Program ROM and to transfer data to and from memory and interfaces. When the plug in J1 is 
removed, U1 continually executes an instruction as determined by Rl, R2, R3, and resistor array U2. This 
causes the microprocessor address bus to appear as a binary counter with aO (pin 9) having a 1 pis period, a1 
(pin 10) having a 2 /iS period, and so on through a15 (pin 25), which has a 32.768 ms period. This counting 
mode facilitates troubleshooting and makes signature analysis possible on the address bus. 

Data Multiplexer O 

The Data Multiplexer circuit converts the 8-bit CPU data bus dO - d7 to a 16-bit data bus DO - D15 that is used 
by all hardware except the Program ROM. In order to perform the translation from 8 to 16 bits, the CPU 
accesses the 16-bit bus as one 8-bit byte and two 4-bit nibbles. 



16-Bit 

Designation 


Address 

Range 


Data 

Contents 


Translates 
to 8-Bit 


D15-D8 


$400-$5FF 


8 MSB Stroke Data 


D7-D0 


D7-D4 


$600-$7FF 


4 LSB Stroke Data 


D7-D4 


D3-D0 


$200-$3FF 


Blanking Info 


D7-D4 



U39D, U38B, U39B, and U24C are used during a read operation to select the appropriate bus transceiver (U3, 
U25, or U32) for each of the three address spaces listed above. LR/W from the CPU is used to set the data 
direction of the transceiver. 

RAV Select Q 

The R/W Select circuit generates four read/write signals. Of the four select lines, three go to the three blocks of 
memory space in Stroke Memory as defined by the Data Multiplexer. The remaining read/write signal goes to 
System Memory. A low on one of these four R/W lines indicates that data is being v/ritten from the CPU to a 
memory. 

I/O Select O 

The I/O Select circuit generates a low signal to enable the input/output hardware when the CPU access address 
is below $007F. Further decoding of the I/O space takes place in A7 Input/Output Assembly. 

Stroke Select Generator o 

Stroke Select Generator circuit pnerates the signal that indicates whether a stroke from an odd or even address 
is being drawn on the CRT. This STROKE SEL line determines which of the two registers should be loaded in 
the Y Data Buffer in A9 Data Converter. 
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Display Control Logic O 

The Display Control Logic circuit generates timing signals for the CRT display hardware. All signals except 
STROKE DATA STROBE euid STROKE BLANK are derived from the Counter. 

The STROKE DATA STROBE signal strobes data into the Y Data Buffer whenever the CPU is fetching an 
instruction from the Program ROM and a trace is being drawn on the CRT. 

STROKE GEN TIMING determines the timing of the strokes drawn by the Digital Y Generator in A9. (See 
Figure 8-24.) The signal is high for the 6 /iS that a stroke is being drawn, and low for the 1 ^s that the Y value is 
being updated and the CRT beam is blanked. 

STROKE BLANK determines whether a stroke should be blanked. The signal is latched at the same time as the 
Y stroke data to indicate whether the CRT beam should be off for that particular stroke. 

The last two signals control the Digital X Generator (in A5 X-Y Amplifier Assembly), which moves the beam 
horizontally across the CRT. L X CLAMP RIGHT is a negative-going pulse that forces the beam to start at the 
same place on the screen for each trace. (See Figure 8-25.) X HOLD LEFT is used only when the instrument is 
in the mixed mode, in which an analog signal is displayed in conjunction with the digitally generated characters 
and graticule illumination. X HOLD LEFT holds the Digital X generator output fbced while the analog signal 
finishes its sweep. This ensures that after a full analog trace has been displayed, the Digital X Generator output 
still corresponds to the left edge of the screen. 

Stroke Memory and Multiplexer O 

The Stroke Memory and Multiplexer circuit stores the data to draw both of the digitally stored traces on the 
CRT. The memory section of the Stroke Memory and Multiplexer contains 1024 words of static RAM (random 
access memory). There are 512 words per trace, and each word is 16 bits wide. The data bus of the RAM array 
is connected to the 16-bit data bus from the Data Multiplexer. 

The address bus of the RAM comes from the multiplexer section of Stroke Memory and Multiplexer, which 
selects either the CPU address bus or the Counter bus. When the CPU address is selected, the 10 bits of the 
memory address correspond to the CPU lower 8 bits of address AO through A7, to a hardware MEM PAGE 
SEL line, and to CPU address A8. When the CPU fetches an instruction from the Progreim ROM and the 
multiplexer switches to the Counter, the lower 9 bits of memory address correspond to Counter lines C5 through 
C13 and the tenth bit to Cl 5. With the CPU or the Counter address, the lower 9 bits are used to access the 512 
locations that correspond to 1 trace. The tenth bit selects between Trace A or Trace B. 

The two remaining bits in the multiplexer are used for the chip selected (not CS) lines for System Memory and 
Stroke Memory. 

For troubleshooting, a hardware jumper is provided on the ROM SEL line to hold the multiplexer switched to 
either the CPU address bus or the counter bus. For normal operation the jumper must go from MX to NORM. 

Counter o 

The Counter circuit divides down the 2 MHz CPU clock to provide timing signals to run the digital display 
hardware. (See Figure 8-25.) The first divider in the chain is U27, which divides 2 MHz by 14 to provide CNTl 
through CNT4, determining that strokes are drawn every 7 jis. The CNT4 output is then divided by 256 in U14, 
followed by a divide by 2 in the first stage of U23. This yields CNT5 through CNTl 3 to determine that a trace 
consisting of 5 12 strokes (480 within the graticule) will be drawn in 3.58 ms. The remainder of U23 is a divide by 
5 to provide C14 through C16 which determine whether trace A, trace B, graticule illumination, or characters 
win be drawn on the CRT. This sets the complete display refresh cycle at 17.9 ms (55.8 Hz). 

U21, U7, U35B, and U20C are used in the mixed mode, in which digitally generated characters and graticule 
illumination are displayed in conjunction with the analog signal. (See Figure 8-26.) If the ANLG FAST SWP 
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EN line is high, the counter is stopped when it arrives at the beginning of Trace B and waits (CNT EN low) for 
the next analog sweep to begin (L INT/EXT RETRACE goes high). After the sweep starts, the counter resumes 
counting (CNT EN high), and the instrument takes one or more sweeps. At the end of the time slot allotted to 
Trace B, the counter stops again (CNT EN low) and waits until the analog sweep in progress finishes (L INT/ 
EXT RETRACE goes low). In this way, the asynchronous analog sweep and display refresh are interleaved so 
that time spend displaying characters, graticule illumination, and analog trace are comparable, and the analog 
trace does not start or end in mid-sweep. 

System Memory and Multiplexer O 



The System Memory circuit consists of the following four blocks: 



$80-$BF 

$C0-$FF 

$180-$1BF 

$1C0-$1FF 



Character buffer for upper line on CRT 
Scratchpad memory for CPU 
Character buffer for lower line on CRT 
Scratchpad and machine stack for CPU 



The Memory section of System Memory and Multiplexer contains 256 bytes of static RAM; each byte is 8 bits. 
The data bus of the RAM array goes to the high 8 bits of the 16-bit data bus from the Data Multiplexer. The 
address bus of the RAM goes to the multiplexer section of the System Memory and Multiplexer, which selects 
either the CPU address bus or the Counter bus. When the CPU address is selected, the 8 bits of memory address 
correspond to the lower 7 bits of address in the CPU (AO through A6). The eighth bit (A8) selects between 
memory blocks $80 through $FF and $180 through $1FF. 



When the multiplexer switches to the Counter, the Counter accesses the character buffers, using lines CNT9 
through CNT 14 to select the character position and CNT5 to select the upper or lower buffer. 

The hardware jumper described in the Stroke Memory and Multiplexer description also affects the multiplexer 
in System Memory and Multiplexer. 



(A8) CPU CLK 



(A9) CNT1 

(A8) CNT 2 

(A8) CNT 3 
(A8) CNT 4 

(A9) STROKE GEN 
TIMING 

(A4) CHAR 
DOT SHIFT 
(A9) Digital Y 
Generator output 



(A8) CNT 5 during 
trace and grat ilium time 

(A8) CNT 5 during 
character time 

(A4) STROKE SEL 
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Figure 8-24. Stroke Generator Timing Diagram 
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Memory Select 0 

In the Memory Select circuit, control lines are derived from both the CPU address bus and the Counter. 

The two lines derived from the CPU addresses are used when the CPU controls the memory address. The low 
true select line for Stroke Memory (MSI) comes from U20A; the low true select line for System Memory (MSO) 
from U28C. 

The two lines derived from the Counter (MS2, MS3) are used when the display hardware accesses memory and 
the Counter controls the memory address. U15A generates a signal that is high when characters are drawn on 
the CRT. U15B inverts this signal to provide the memory select line, MS2, for System Memory where characters 
are stored. U15C generates a signal that is high when trace A or trace B is drawn on the CRT. U39A inverts this 
signal to form MS3, the memory select line for Stroke Memory. 
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Figure 8-25. Digital Display Timing Diagram 
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(A8) CNT13 J 
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Figure 8-26. Mixed Analog /Digital Display Timing Diagram 
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Figure 8-27. A8 Microprocessor Signature Analysis and Troubleshooting Diagram (3 of 6) 
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Figure 8-27. A8 Microprocessor Signature Analysis and Troubleshooting Diagram (4 of 6) 
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A9 DATA CONVERTER ASSEMBLY, CIRCUIT DESCRIPTION 

A9 Data Converter Assembly has two major functions. The first function, performed by the Control circuit, 
the Multiplexer circuit, the Track and Hold circuit, the Peak Detector circuit, and the Analog to Digital Con- 
verter circuit, is to accept analog signals and convert them to digital data which is stored in A8 Microprocessor 
Assembly. The second function, accomplished by the Y Data Buffer circuit and the Digital Y Generator circuit, 
is to process digital trace data from A8 to form the vertical signal for the cathode ray tube (CRT) when the 
instrument is in the digital display mode. 

Control O 

The Control circuit controls the Peak Detector circuit and the Track and Hold circuit. 

The REQ CONV signal from A7 Input/Output Assembly is delayed by D flip-flop UllA to create the HOLD 
signal. 

When the HOLD signal is high and the X CONV signal from A7 is low, monostable multivibrator U12 outputs 
the PK RESET signal. 

Tri-State Buffer O 

The Tri-State Buffer circuit, controlled by microprocessor U1 in A8, transfers three input signals to the data 
bus. The buffer is controlled by two lines from A7, STAT SWP EN and STAT ADC EN. 

Peak Detector O 

The Peak Detector circuit monitors the vertical input signal and holds its maximum level over the time interval 
between the resets of the Pesik Detector. 

PK OFFSET potentiometer R8 adjusts the offset of differential amplifier circuit Q6, A and B, and Q8, A and 
B. In this differential pair, the incoming vertical voltage is compared with the last peak voltage, stored across 
C8. 

Since the gate and source of QllB are tied together, a constant current flows through it. This same current 
flows in QUA. With equal current through these matched transistors, both maintain the same gate-to-source 
potential of zero volts. Changes in the gate voltage of Q1 1 A, established by the charge on C8, are tracked by the 
source as this relationship is maintained. These changes are sent via Q 10 to output buffer operational amplifier 
U21 and to base of Q6B in the differential ampUfier. If the incoming voltage is greater than the voltage across 
C8, Q8A turns on. This drives Q9B, forward biasing CRl, and causing C8 to be charged to this increased 
voltage. If the incoming signal voltage is less than the voltage across C8, then Q8A remains off and the charge 
on C8 is unchanged until the circuit is reset. 

PK RESET from the Control circuit resets the Peak Detector circuit. A 200-ns, negative-going pulse from the 
PK RESET hne turns off Q12, allowing the gate of Q7 to be forward biased by -f- 15V through R1 1 . The voltage 
turns on Q7 for a period of 200 ns and discharges C8. 

Multiplexer O 

The Multiplexer circuit is used to multiplex signals to the Track and Hold circuit. 

U7 outputs either the vertical peak signal (V-PEAK), the verticeil signal (VERTICAL), or the horizontal signal 
(SWEEP - 5 TO -I- 5V) for analog-to-digital conversion. When SMPL/PEAK input is low, the vertical peak 
signal is selected; when SMPL/PEAK is high, the vertical signal is selected. Whenever X CONV is high, the 
horizontal signal is selected. 

R48, R49, and SWP GAIN potentiometer R47 form a voltage divider to attenuate the sweep input voltage. The 
10-volt variation of the input voltage is changed to a 1-volt variation. SWP OFFSET adjustment R45 sets the 
current to offset the voltage for a range of OV to -I- IV. 
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Track and Hold O 

The Track and Hold circuit either holds or follows the input signal. The circuit has a gain of 10. 

Q5A, Q5B, and Q3 form a unity gain buffer amplifier. 

The track and hold function is accomplished by Q2 and C20. When the HOLD signal from the Control circuit is 
high, Q4 is turned on and Q2 is turned off. With Q2 off, C20 stores the voltage at the source of Q2. When the 
HOLD signal is low, Q2 is turned on, and the voltage at the source of Q2 follows the input voltage. 

Operational amplifier U4 provides a voltage gain of 10. Q1 buffers the input signal to U4. 

ADC GAIN adjustment R29 sets the gain of the Track and Hold circuit. 

ADC OFFSET potentiometer R23 adjusts the offset of the Track and Hold circuit. 

Y Data Buffer O 

U8, U16, and U15 form a buffer for 11 bits of data: 10 bits of vertical display information and 1 bit of 
blanking. Data is latched into the buffer by STROKE DATA STROBE. Data is output from the buffer when 
STROKE SEL changes state. 

Inputs to digital-to-analog converter (DAC) U19 are the most significant eight bits of data from buffers U8 and 
U16. U19 accepts this digital data and converts it to an analog current which is added to the current through 
R51 and R52 to form STROKE LEN, a control signal for the Z Modulation circuit in A4 Z Axis Assembly. 
Thus, the intensity of the strokes drawn on the CRT is varied as a function of their length. This results in a more 
uniform trace intensity. Without this provision the long strokes would be much dimmer than the short strokes 
as all strokes are drawn in the same amount of time. 

UlO is two D flip-flops that extend blanking by one 7-f^s interval so that a Une is not visible between an 
unblanked data value and an adjacent blanked value. 

Digital Y Generator ® 

The Digital Y Generator circuit generates a vertical si^al for the CRT when the instrument is in the digital 
display mode. Data from the Y Data Buffer circuit provides the vertical display information. 

DAC U14 provides an output current proportional to the 10-bit digital value appearing at the input. This analog 
current, combined with the current through R59 and R60, forms a constant current source that is used to 
develop the signal that draws strokes on the CRT. STROKE GAIN adjustment R62 sets the full scale current for 
U14. 

U18 and C62 form an integrator. During the 6 fxs that STROKE GEN TIMING is high, switch Q14 is closed and 
the integrator ramps up or down, depending on the constant current input at the source of Q14. The integrator 
input current for each 6-fus interval is the difference between the current from U14 and the current through R59 
and R60. The current from U14 is based on the next data value at the input to U14. The current through R59 
and R60 is based on the last voltage held at the input of U 13. If the current from U14 is greater than the current 
through R59 and R60, the integrator ramps up. 

U13 and C58 form a sample and hold circuit. During the 1 f^s that the STROKE GEN TIMING signal is low, 
switch Q16 (N-channel enhancement mode MOSFET) is closed and C58 charges to the present value of the 
integrator (described in previous paragraph) output voltage; the circuit is in its sampling mode. Switch Q16 is 
open for the 6 /us that STROKE GEN TIMING is high, allowing U13 to maintain a constant current output 
from the last voltage received. (See Figure 8-24 in the A8 circuit description for timing information.) STROKE- 
FB adjustment R59 varies the current through R59 and R60. The output from U13 adds to the current from 
U19 in the Y Data Buffer circuit to form the STROKE LEN signal. 
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During the 1 |is that STROKE GEN TIMING is low, switch Q15 is closed. This holds the output of U14 at 
ground while its input data is changing. During the l-/is, switch Q13 is also closed. This holds the bottom of C58 
to ground while U1 3 is sampling. 

U20 provides a + 15V bias voltage for the logic levels of the MOSFETs. 

Analog to Digital Converter Q 

The Analog to Digital Converter circuit accepts an analog input voltage and converts it to digital information 
for transfer to the data bus. 

The input signal to the Analog to Digital Converter circuit is an analog voltage from the Track and Hold circuit 
(4 O ) to DAC U3. In U3 a programmed current is formed by the input from the successive approximation 
register (SAREG) Ul. The difference between this programmed current and the current through U3 internal 
resistor generates an error voltage at the output of U3 (pin 15). Since the error voltage causes the comptirator U2 
output to go high or low, it is this error voltage, fed back to Ul, that determines whether the bit that generated 
the programmed current in U3 is a high bit or a low bit. If the programmed current is greater than the current 
through the internal resistor of U3, the last bit output from Ul becomes a low bit. 

CNT 1 controls the data output from Ul, which sets high each data bit in succession from the most significant 
bit (MSB) to the least significant bit (LSB). With the HOLD control signal high, each of the next 12 positive 
edges of CNT 1 causes the previous bit of data output to be set high or low, depending on the output of 
comparator U2. The previous bit (dependent on U2) is set at the same time the next bit (to U3) is set high. The 
last two bits of the SAREG are not used (changing the 12-bit SAREG to a 10-bit SAREG). When the HOLD 
signal is low, Ul is reset. 

Since microprocessor Ul in A8 Microprocessor Assembly can process only 8 bits of data at a time, the 10 bits of 
data are changed to one 8-bit byte and one 2-bit byte. WTien ADC HBYTE is low (address $1), tri-state buffers 
U5 2 md U6 output the eight high order bits to the data bus. When ADC LBYTE is low (address $0), U5 outputs 
the two low order bits to the data bus. 
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Figure 8~3Q. A 9 Data Converter Signature Analysis and Troubleshooting Diagram (1 of 2) 
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Figure 8-33. AlO Display Motherboard Assembly, Component Locations 
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A11 DVM DIGITAL ASSEMBLY, CIRCUIT DESCRIPTION 

All DVM Digital Assembly has two functions. It includes most of the circuitry for time measurement and 
control of A12 DVM Analog Assembly (refer to the circuit description for that assembly); and it provides drive 
for the FREQUENCY GHz display and data for the CRT center frequency readout. Data such as Center 
Frequency BCD bits 1, 2, 4, and 8 ; Center Frequency Digit Select 1, 2, and 4; and Center Frequency polarity are 
sent to A7 Input/Output Assembly and processed by A 8 Microprocessor Assembly to be displayed on the CRT. 

In the following descriptions, refer to the schematic and to the timing diagram, Figure 8-35. 

DVM 2.5 MHz Clock Oscillator 0 

The crystal-controlled DVM 2.5 MHz Clock Oscillator drives the Delay Timer and the DVM Counter. The 
output goes through open-collector buffer Q4. 

Delay Timer O 

The Delay Timer has two 4-bit counters, U2 and U3, configured to provide a delay of 128 clock pulses. The 
delay conunences at the beginning of T 4 and provides a positive TTL RESET output that leists 51 ptsec. The 
RESET output goes to the DVM Counter and to A12 DVM Analog Assembly. 

Data Transfer Timer O 

The Data Transfer Timer has two functions: (1) It stops the clock to the DVM Counter when the ZERO 
DETECT HELD line from A12 DVM Analog Assembly goes low, and (2) it provides the strobe signal to 
transfer the count of the DVM Counter into storage latches. 

When the ZERO DETECT HELD line goes low, the clock input to the DVM Counter is forced low, allowing 
the count of the DVM Counter to ripple through. 

After the count has stabilized, the strobe line goes low, transferring the data into the buffer latches of counter 
U16. The strobe line then goes high, and the latches hold the count, permitting the clock input to be re-enabled. 

DVM Counter o 

The DVM Counter has two functions: (1) It measures the discharge time of the Integrator in A12 DVM Analog 
Assembly, and (2) it provides 25-Hz pulses to drive the State Counter in A12 DVM Analog Assembly. 

Counter U16 consists of a six-decade BCD counter, six BCD latches, and a 6 -to-l BCD multiplexer. The clock 
input (pin 14) accepts the signal from the DVM 2.5 MHz Clock Oscillator, which is controlled by the Data 
Transfer Timer. The RESET input sets the counter to all zeroes when it receives a high from the Delay Timer. 
The strobe input transfers the count from the counter to the storage latches in U16 when the strobe line is pulled 
low by U14C of the Data 'IVansfer Timer. 

The 1, 2, and 4 inputs of U16 (pins 10, 9, and 8 ) receive a 3-bit binary count from the Display Sceumer Counter 
Decoder. This count determines which decade the multiplexer selects and sends to the A,1 outputs. The output 
of the fifth decade (carry) is always present oh U16 pin 7 as a 25-Hz pulse train. When the pulse is low, Q5 is off 
and a high-level output is sent as a clock pulse to the State Counter in A12 DVM Analog Assembly. A low-to- 
high transition out of Q5 advances the State Counter. The zener diodes VRl and VR2 respectively provide - 5V 
and - 12V supply voltages for U16. 

The resistors in U23 provide pull-up to -i- 5V and set the high-level inputs 1 , 2, and 4 and A, 1 outputs of U16. 

Reference Gate O 

The Reference Gate provides the signal to turn on +REF EN or -REF EN to A12 DVM Analog Assembly. 
When ZERO DETECT HELD, INPUT ENABLE, and POL are all high, -I- REF EN goes low, turning on the 
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+ REF swtch in A12 DVM Analog Assembly. When ZERO DETECT HELD and INPUT ENABLE are high 
and POL is low, — REF EN goes low, and the — REF switch in A12 DVM Analog Assembly is turned on. 

Polarity Storage Q 

The Polarity Storage flip-flop U22B examines the state of the ZERO DETECT line at the beginning of T 3 . 
When the CENTER FREQ voltage going to A12 DVM Analog Assembly is positive, ZERO DETECT is low, 
and POL (the output of U22B) will go low on the positive transition of the INPUT ENABLE hne. (Refer to the 
Reference Gate description for the function of the POL line.) 

Display Scanner Oscillator O 

The Display Scanner Oscillator, a CMOS RC oscillator, provides a 6.4 kHz square-wave output through the 
TTL buffer UlOE. The Display Scanner Oscillator provides the scanner clock (establishes the strobe rate) for 
the FREQUENCY GHz display on the front panel. The output of this circuit goes to the Display Scanner 
Counter Decoder and to the Driver Current Ramp Generator. 

Display Scanner Counter Decoder 0 

The Display Scanner Counter Decoder has three functions: (1) It provides a one-of-six decoded output to drive 
the center frequency display digits (FREQUENCY GHz readout), (2) it provides to A7 Input/Output Assembly 
a three-bit value that identifies the active BCD digit, and (3) it provides, through A12U9A and A11U9B, the 
timing information for the Drive Current Ramp Generator. (The Display Ramp Generator Transition Gate 
A12U9A is shown on the schematic for A12 DVM Analog Assembly because it is physically located on that 
board; however, it is functionally part of A1 1 DVM Digital Assembly.) 

The flip-flops U22A and U21 A generate the SCN/2 and SCN/4 outputs to A12U9A. 

U21B, U21C, and U21D count from binary 0 to binary 5. The number goes to U15 and is decoded to a one-of- 
six output to the Display Digit Driver, 

Illegal Code Blanking O 

If binary numbers 6 or 7 were to be erroneously generated by the Display Scanner Counter Decoder, they would 
be blanked by the Illegal Code Blanking Circuit. 

Display Digit Driver O 

The Display Driver receives outputs from the Display Scanner Counter Decoder, boosts current levels, and 
generates cathode drive for the center frequency display (FREQUENCY GHz readout) on the front panel. Since 
the seven-segment displays are of the common-cathode type, the Display Digit Driver must sink the current 
from the lit segments of the driven digit. One of the six Darhngtons in U1 is enabled when the base is supplied 
current through its associated base resistor. This, in turn, requires that the open-collector inverter cissociated 
with the driver have a low input from the Display Scanner Counter Decoder. 

The output voltage level of the Darlingtons is not well defined. When a Darlington is off and no segments are lit 
by another driver, the output will be pulled to a level near GND by the output pulldown resistor. If, however, 
another driver is lighting segments, the level will be between -1-1.5V and -I-2.0V on the outputs of the 
Darlingtons that are off. When a Darlington is on, its output level will be about + 0.6V if no segment is lit, and 
between -i- l.OV and + 1.5V if segments are lit, depending on the number of segments lit and individual compo- 
nent parameters. 

Drive Current Ramp Generator O 

The Drive Current Ramp Generator generates a drive current ramp signal to the Center Frequency Segment 
Drivers and to the Decimal Point Driver. 
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The output of the Display Sceinner Oscillator and the lines SCN/2 and SCN/4 are decoded by the Display Ramp 
Generator Transition Gate A12U9A (physically located in A12 DVM Analog Assembly) and U9B to generate a 
positive-going pulse (about 0.08 ms) which has a negative transition at the same time as the segment information 
changes states. The pulse is initiated approximately every 0.6 ms. This TTL input goes through resistors R17, 
R18, and R19 to generate roughly a ± 1 mA current at the base of Q2. Since Q2 is connected as an integrator, 
this current will approximately equal the charging current for Cl 6, generating a nominal rise and fall time of 
about 50 jisec at the collector of Q2. The output drive capability is increased by Q3, which acts as an emitter 
follower and has an output swing from GND to approximately -f 14V. C17 and R22 at the collector of Q3 
prevent the ramp current from getting on the + 15V power supply line. The output is of opposite polarity from 
the input and is delayed by the ramp rise and fall times. The ramp signal controls the rise and fall times in the 
Center Frequency Segment Drivers and the Decimeil Point Driver. 



Display Latches O 

To ensure that BCD output data from the DVM Counter will change state only while the output of the Drive 
Current Ramp Generator is low, the BCD data from the counter is stored in latch U19 until the output of the 
Drive Current Ramp Generator reaches its lowest level. This BCD data is then sent to the Seven Segment 
Decoder and to A7 Input/Output Assembly. 



Seven Segment Decoder O 

The Seven Segment Decoder converts 4-bit BCD data to seven-line segment data to the Center Frequency 
Segment Drivers. 

If the output of the Illegal Code Blanking circuit (the B1 input to tJ6) is low, aU segment lines will go high. If a 
BCD zero occurs for the most significant digit of the display, a low on the ripple blanking input (RBI) line will 
cause all segment lines to go high, blanking that digit. 



Minus Sign Gate ® 

When the POL line goes high (a negative number is to be displayed), the “g” segment line is brought low during 
the most significant digit to light the “g” segment (minus sign). 



Center Frequency Segment Drivers © 

The seven-segment displays (FREQUENCY GHz) are of the common-cathode type. This means that a current 
must be sourced to each of the instrument LEDs to light it. This current is provided by the seven transistors of 
U7, which are all connected in an emitter-follower configuration. The magnitude of the current is determined 
by resistors in the Frequency Display Assembly. For any given transistor, if the output of the Drive Current 
Ramp Generator is high (approximately -f 14V) and the open-collector inverter tied to its base is not conducting 
(the input from the Seven Segment Decoder is low), then base current will flow through its associated base 
resistor in U12 and the transistor will turn on, causing the segment to light. The output levels on lines CFa 
through CFg will then be slightly less than +5V. 

When the Seven Segment Decoder changes state on the negative-going clock transition, the output of the Drive 
Current Ramp Generator will be low (approximately GND), and all segment drivers will be off. Just before a 
change of state, the output of the Drive Current Ramp Generator will ramp down from a high to a low and 
gradually turn the segment drivers off. Immediately following a change of state, the ramp will go from a low to 
a high, gradually turning the segment drivers on. 

In this way the relatively Isu^ge currents involved in the display will haVe controlled rise and fall times and will 
not generate the electrical interference usually associated with strobed digital displays. 
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DecimaB Point Gate o 

The Decimal Point Gate has one input, the Band External Mixing (BEM) line, originating on the RF/IF 
Motherboard (A29). The BEM line is the ORed combination of external band lines B7, B8, B9, and BIO. When 
an external mixing band is selected, the BEM line will be high ( + 14V); for internal bands it will be low ( - 13V). 
The output of the Decimal Point Gate is a TTL level that follows the BEM line. 

Decimal Point Driver © 

The Decimal Point Driver supplies current to the decimal point input of the Center Frequency Display Assem- 
bly. If the output of the Decimal Point Gate is high, the decimal point to the right of the third display digit will 
be lit; if the output is low, the decimal point to the right of the second digit will be lit. 

The decimal point drive current is controlled by the Drive Current Ramp Generator in the same way as the 
segment drive currents. . 
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Figure 8-35. Measurement Timing Diagram for All DVM Digital Assembly and A12 DVM Analog Assembly 
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Figure 8-36. All DVM Digital Assembly, Component Locations 
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A12 DVM ANALOG ASSEMBLY, CIRCUIT DESCRIPTION 



Figures 8-35 (refer to the A1 1 circuit description), 8-38 and 8-39 show an overall timing diagram for the Digital 
Voltmeter (DVM), a block diagram, and a simplified timing diagram. The basic measurement technique is to 
apply the input voltage to an integrator for a fixed time, charging the integrating capacitor. Then the integrator 
is given a known voltage of the opposite polarity to discharge the integrating capacitor. The time it takes to 
discharge the capacitor is proportional to the input voltage and is measured with a precise digital counter. If the 
magnitude of the input voltage equals the reference voltage, the discharge time will equal the fixed, known 
charging time. 

The designations T,, Tj, etc., in the timing diagram refer to time intervals, not points in time. 

In the block diagram (Figure 8-38), the CENTER FREQ, - REF V, and -I- REF V (not shown on the schematic) 
voltages are always present at the inputs to their respective switches. (In the timing diagram, the CENTER 
FREQ voltage is 12.000V, corresponding to a reading of 12.000 GHz.) At the beginning of T,, the Input Switch 
is closed and the CENTER FREQ voltage is applied to the Input Amplifier. During T,, the Input Amplifier 
settles so that a stable voltage will be presented to the Integrator Switch. At the beginning of Tj, the Integrator 
NORM Switch closes, and the integrating capacitor is allowed to charge until the end of Tj, at which time the 
Input Switch and Integrator Switch are opened and the - REF V Switch is closed. During Tj, the Input Ampli- 
fier is again allowed to settle. At the beginning of T 4 , the Integrator Switch is again closed, commencing the 
discharge of the Integrator capacitor. The switch remains closed until the Integrator output reaches OV. This will 
happen very quickly for input levels near OV but will extend into the early part of Tg for the maximum level 
corresponding to 22 GHz. After this zero crossing occurs, the Auto Zero function is initiated by the closing of 
the Auto Zero Switch, the Auto Zero Sampler Switch, and the FAST Integrator Switch. During the Auto Zero 
time the offset error in the system is placed on the Auto Zero capacitor. At the end of T^ (beginning of T,) the 
Auto Zero function is terminated, but the offset error remains on the Auto Zero capacitor for the duration of 
the measurement cycle. 

The generation of timing signals for the switches and the measurement of the discharge time interval are 
performed by the digital timing and control circuits in A1 1 DVM Digital Assembly. 

Input Switch O 

The CENTER FREQ voltage present at the input to the Input Switch is divided by ten by the voltage divider Rl, 
R2 to yield a voltage that has a scale factor of 10.000 GHz per volt. This voltage is transferred to the Input 
Amplifier during T, and Tj by the FET switch Q1 1. During Tj and Tj a TTL low on the INPUT ENABLE Line 
turns on the switch driver Q14 and CRl is then back-biased. The gate of Q1 1 is held at the input level, since R7 
is tied to a feedback divider R39, R40, which in turn is tied to the output of the Input Amplifier. During Tj 
through Tg, the INPUT ENABLE goes high, turning off Q14, which causes CRl to conduct, turning Q1 1 off. 

Reference Switches O 

The operation of the Reference Switches is similar to that of the Input Switch. If the CENTER FREQ voltage is 
positive, the digital control circuits will cause the negative reference switch to conduct; if the input is negative, 
the positive reference switch will conduct. In both cases, the switches will conduct from the beginning of Tj until 
the integrator passes through zero. Since negative input voltages need to be measured accurately, the positive 
1 .OV reference is simply derived from a voltage divider off the -i- 5V supply. The positive input voltage must be 
very precisely measured; therefore, the - l.OV reference is derived from an external - lOV reference supply. 
R18 through R22 divide the - lOV down to 1 .OV and allow for a small adjustment around - 1 .OV. 

Auto Zero Switch O 

This switch is similar to the other switches except that it is simplified by the fact that it must switch only a OV 
level. It is turned on by the digital control circuits after the Integrator has reached OV output. This can occur 
during T 4 , T 5 , or the first part of Tg. It is turned off at the end of Tg regardless of when it was turned on. 
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Input Amplifier Q 

The Input Amplifier is a high input impedance, dc amplifier with a voltage gain of approximately 3.5. The 
current from the dual-input FET Q9 is supplied by current source Q8 and is balanced by INPUT BAL potenti- 
ometer R37. The output of the amplifier supplies the signal to the Integrator Switch circuit; it also supplies the 
feedback voltage for the Input and Reference FET switches. The gain of this amplifier need not be precisely set, 
since only the ratio of the input and reference voltages must be preserved, not their actual levels. 

Integrator Switch O 

There are two FET switches in the Integrator Switch circuit. The “normal” switch Q3 is used during the normal 
measurement cycle, while the “fast” switch Q4 is used to speed up the response of the Auto Zero cycle. Since the 
Integrator resistors R30 and R31 are placed before the switches, the switches need only pass signals very near 
ground level, simplifying the switch drivers. Logic gates U6B, U6C, and U7D act as a decoder to turn on the 
“normal” switch Q3 during Tj, and the discharge period of the integrator. The “fast” switch Q4 uses the same 
driver as the Auto Zero Switch and is on from the time the integrator crosses zero until the end of Tg. 

Integrator ® 

The Integrator consists of dual-FET input stage Q5, op amp U2, and integrating capacitor C9. The charging 
current for C9 is equal to the current into the integrator, which is determined by the output of the Input 
Amplifier and either resistor R30 or R3 1 . The non-inverting input to the integrator is not grounded, as would be 
expected, but instead is tied to the error voltage stored on the Auto Zero capacitor C21 . 

Slope Amplifier X1 00 O 

The Slope Amplifier XlOO circuit consists of two stages (U3 and U4), each having a gain of 10. The U3 output 
must be free of noise and thus has heavy power-supply filtering (LI, L2, and Cl 5). The U4 output is clamped to 
± 1-2V by diodes CR7 through CRIO so that it will recover rapidly from an overload. The output of the Slope 
Amplifier XlOO circuit will change only when the integrator output is near OV; otherwise, it will be clamped to 
±1.2V. 

Zero Detect Comparator O 

The Zero Detect Comparator is a high-speed voltage comparator that has an output compatible with TTL logic. 
In order to accommodate small system offsets, the exact voltage level that will cause a transition of the output is 
adjusted with the ZERO ADJ potentiometer R56. The HYST adjustment R53 feeds a portion of the input 
amplifier output to the comparator. It is made necessary by the fact that the integrating capacitor has dielectric 
absorption. To eliminate this effect, the discharge time measurement is actually started 42 /isec after the begin- 
ning of T4. (This is done by the Delay Timer circuit in All DVM Digital Assembly.) To compensate for this 
delay, a portion of the reference voltage present at the time of the discharge zero crossing is applied to the 
comparator through resistors R52, R53, and R55. The level is adjusted by R53. 

Zero Detect Gates O 

The Zero Detect Gates cause either polarity of zero crossing of the integrator to generate the same polarity logic 
transition, and they ensure that only the discharge zero crossing is recognized by the following logic. The POL 
line (U6A pin 1) from All DVM Digital Assembly indicates which reference polarity was used for the present 
measurement cycle. (A low indicates that + REF V was used, and vice versa.) This signal, in conjunction with 
the comparator output, causes the output of U6A to always have a low-to-high transition for the discharge zero 
crossing. U9B inverts the discharge transition and causes the opposite transition to always occur at the begin- 
ning of T,. 

The TEST-NORM switch is a troubleshooting aid. The TEST position simulates a zero crossing at the beginning 
of Tj to generate a normal sequence of logic levels to the FET switch drivers. This will be recognized by the 
logic circuitry as - 10.000 on the FREQUENCY GHz readout. 
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Zero Detect Catcher O 

Since the reference voltage is removed when the discharge zero crossing occurs, the output of the comparator 
may oscillate following the first transition. The Zero Detect Catcher latches after the initial high/low transition. 
The latch is reset at the beginning of T, and remains high until the next valid discharge zero crossing. 

State Counter O 

The State Counter consists of three D flip-flops which generate signals HA, HB, and HC. Signal HA is used to 
generate signal HB, and signal HB is used to generate signal HC. The inverse of signal HC (i.e., LC) is then 
used to produce a signal HA (via gates U7C and U9C). The various combinations of signals HA, HB, and HC 
determine the “state code” of the instnunent timing. State codes 101 and 010 are illegal and will be entered only 
if caused to do so by transient pulses during initial turn-on. If an illegal state is entered, the flip-flops will be 
cleared on the next reset pulse. This sets the counter to state 000, at which time an Auto too cycle occurs. The 
timing sequence then continues in its normal fashion. 

Display Ramp Generator Transition Gate ® 

This gate is functionally part of A1 1 DVM Digital Assembly, although it is physically located on the A12 board. 
Refer to the circuit description of the Drive Current Ramp Generator (A1 1 DVM Digital Assembly). 




Service 



Model 8569B 




Figure 8-38. DVM Analog Assembly, Simplified Block Diagram 
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Figure 8-39. DVM Analog Assembly, Simplified Timing Diagram 
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Figure 8-40. A1 2 DVM Analog Assembly, Component Locations 
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A13 RELAY DRIVER ASSEMBLY, CIRCUIT DESCRIPTION 

A13 Relay Driver Assembly receives input from the SIG IDENT and FREQUENCY BAND GHz switches on 
the front panel. A RETRACE BLANK signal from A16 Sweep Generator Assembly is used during the signal 
identification. The Relay Driver controls coaxial RF switches K1 through K5 and provides a means to identify a 
displayed signal by controlling the frequency of the local oscillator in A37 Third Converter Assembly. 

Signal Identifier O 

The Signal Identifier shifts the displayed signal (except for the 100 MHz CAL signal) 2 MHz to the left on 
alternate sweeps when the front-panel SIG IDENT button is pressed. The flip-flop U1 is enabled by a high 
preset signal at pin 4 and is toggled on alternate sweeps by the RETRACE BLANK input. The output of U1 
selects a crystal offset in A37 Third Converter Assembly. The crystal for the correct offset is selected by the 
frequency band inputs B5, B6, and BEM. The F3+ line is enabled and is switched in when B5, B6, or BEM 
turns on Q6, and U1 toggles. A low at Q6 collector pulls the base of Q1 down, disabling the U1 input to Q1 . At 
the same time, Q6 low drives Q5 high, enabling the U 1 input to Q2, which in turn drives the F3 + line. 

When bands B5 through BIO are not selected, Q6 collector is high, enabling Q1 , and shorting Q2 base to ground 
through Q5. Q6 then drives the F3 - line. 

When the Signal Identifier is not enabled by the front-panel switches, the output of U1 (pin 5) is driven high by 
a low at the preset input. This high output turns on Q4, driving the F3 line low. 

Relay Driver O 

The Relay Driver accepts signals from the front-panel FREQUENCY BAND GHz push buttons and activates 
the EXT MIXER RELAY, the IF RELAY or the RF RELAY lines. When B1 is selected, both Q9 and QIO are 
turned on, activating the IF RELAY and RF RELAY lines, which energize RF switches Kl, K2, K4, K5 and the 
Second Converter. When in the EXT MIXING mode (bands B7 through BIO) the BEM line is high so Q8 is 
turned on, activating the EXT MIXER RELAY line, which energizes RF switch K3. 
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A14 TUNING STABILIZER CONTROL ASSEMBLY, CIRCUIT DESCRIPTION 

A14 Tuning Stabilizer Control Assembly contains circuits which tune the YIG-T\med Oscillator O^TO) over a 
frequency range of approximately 21 MHz. Timing is accomplished by controlling current, which is propor- 
tional to frequency, in the YTO Tickler Coil. There are three signals which can vary the YTO frequency as 
controlled by the Tickler Coil: the FINE TUNE signal, the TICK ATTEN SWP signal for narrow frequency 
spans (1 kHz/DIV to 2 MHz/DIV), and the ERROR signal from A36 Tuning Stabilizer Assembly. TWo correc- 
tion circuits process the signals which control the Tickler Coil. These circuits send center frequency and YTF 
frequency correction signals to A17 Frequency Control Assembly. 

Also on this board are the tuning stabilizer control circuits that are used only in the AUTO STABILIZER mode. 
In stabilized operation, the YTO, which is the first LO, is locked to a 1 MHz Voltage-Controlled Crystal 
Oscillator (VCXO). These circuits are the Control Generator, Error Amplifier, Sample and Hold, VCXO Sweep 
Inverter, VCXO Sweep Driver, and VCXO Sweep Buffer. 

The capacitors across the inputs of Ul, U2, U4, U5, U6, U7, and U8 reduce the susceptibility of these op amps 
to external RF interference. 

Tickler Sweep + Tune Summer O 

Three signals are summed at op amp U4, which is connected as an inverting summing amplifier: the FINE 
TUNE signal from the FINE TUNING control at the front panel, the TICK ATTEN SWP from A15 Sweep 
Attenuator Assembly, and the - lOV REF voltage from A17 Frequency Control Assembly. The - lOV REF 
offset voltage is summed so that the sweep at the output of U4 will be centered at OV when the FINE TUNING 
control is set at mid-position. This stage has an inverting gain of 2 for the TICK ATTEN SWP signal. R42 and 
C8 filter out noise on the FINE TUNE line. The output of this stage goes to both the Tickler Coil Predriver and 
to the VCXO Sweep Inverter, the latter being used only for stabilized operation. 

Tickler Coil Predriver O 

The main input to the Tickler Coil Predriver is the output from the Tickler Sweep + Time Summer. Op amp U7 
is connected as an inverting amplifier with a nominal inverted gain of 0.67. The TICK SWP adjustment R57 
adjusts the gain of this stage to compensate for differences in the tuning sensitivity of the YTO Tickler Coil. It is 
adjusted to give the correct span for the narrow frequency spans (1 kHz/DIV to 2 MHz/DIV) for unstabilized 
operation. For unstabilized operation, FET 2 SWITCH Q23 is turned off. Once stabilization is completed, this 
FET stays on for stabilized operation. With this FET on, the output from the Error Amplifier is summed into 
the Tickler Coil Predriver. This is the path by which the ERROR signal from A36 Tuning Stabilizer Assembly is 
fed back to the YTO to effect changes in its frequency. 

Tickler Coil Driver O 

The Tickler Coil Driver produces current proportional to its input voltage. This current drives the Tickler Coil 
of A3 1 YIG-Tuned Oscillator (YTO) Assembly. 

Op amp U2 is basically an inverting, unity gain amplifier. The voltage is sensed differentially across R82 with 
negative feedback through R78 and a slight amount of positive feedback through R81. 

R89 and C19 form a 16 kHz low-pass filter which reduces the higher frequency noise applied to the YTO Tickler 
Coil. Q17 and Q18 increase the current capability (about 55 mA) for driving the YTO Tickler Coil. When the 
current through R79, which is in series with the positive power input to U2, reaches approximately 5 mA, there 
is 0.5 V across the base-emitter of Q18, which turns it on slightly, providing additional current to the output for 
positive voltages. As the current requirement increases, the voltage across R79 increases, and Q18 provides a 
larger proportion of the current. Q17 functions in the same way for the negative output voltages. 

Center Frequency Correction Summer 0 

The output of the Center Frequency Correction Summer, CENTER FREQ CORRECT, goes to A17 Frequency 
Control Assembly. Three signals are summed at op amp U3A: The FINE TUNE signal from the front-panel 
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FINE tuning control, the FREQ CAL signal from the front-panel FREQ CAL adjustment, and the output of 
the Error Amplifier. When the analyzer is in the stabilized mode, if the coarse TUNING control is accidentally 
moved slightly, an output from the Error Amplifier is generated. The resulting change of the CENTER FREQ 
CORRECT output of U3A corrects the FREQUENCY GHz readout on the front panel so that it does not 
change. When the analyzer is in the stabilized mode, if the coarse TUNING control is moved slightly, the lock 
loop will prevent the YTO frequency from shifting. 

YTF Correction Attenuator O 

Op amp U3B is connected as an inverting, unity gain amplifier with a gain of 0.2. The YTF CORRECT output 
signal goes to A17 Frequency Control Assembly where this signal (proportional to the frequency change in the 
YTO caused by the Tickler Coil) is added to the YTO FREQ ANALOG signal (proportional to the frequency 
change in the YTO caused by the Main Coil) so that the YTF will track with the YTO. The YTF CORRECT 
signal has a maximum effect on the YTF frequency of ± 10.5 MHz. 

Control Generator O 

The Control Generator generates a series of timing pulses to trigger events necessary to accomplish AUTO 
STABILIZER lock of the YTO, which is the first LO in the analyzer. (See Figure 8-44.) When the analyzer 
controls are changed from unstabilized to stabilized settings, the TUNE STAB line is activated (-1- 15V) and the 
timing pulse train, which lasts for about 430 msec, is initiated. The analyzer settings for stabilized mode are: 
AUTO STABILIZER on (push button out) with analyzer in ZERO SPAN mode, or PER DIV mode with 
FREQUENCY SPAN/DIV set to 100 kHz/DIV or less (the blue numbered region). When in the stabilized 
mode, the STABILIZED FINE TUNE ONLY LED is lit. Once the Control Generator has generated a train of 
pulses and the YTO is stabilized, another train will be generated only if the stabilizer is turned off and back on 
again. 

When the last of the three series-connected switches is closed (FREQUENCY SPAN/DIV, FREQUENCY 
SPAN MODE, or AUTO STABILIZER), 4- 15V is applied to the TUNE STAB line and the stabilization 
process begins at this time, to. At this instant, the -t- 15V turns on Ql, which turns on Q2 (-^20V switch), 
applying + 20V to A36 Tuning Stabilizer Assembly to turn on the VCXO Pulse Amplifier. At the same time, the 
4- 20V from Q2 turns off QIO, which then turns on Q9 (Zero Span Driver) to activate the ZERO line (4- 15V). 
The ZERO signal goes to A15 Sweep Attenuator Assembly to put the analyzer in Zero Span mode. This 
removes sweep from the YTO during the stabilization process. The 4- 15V on the TUNE STAB line charges Cl 
through R2, turning on Delay 1 transistors Q3 and Q4 30 msec after the TUNE STAB line is activated. 

At this time (t,), the output from Q4 goes to FET 1 Switch Driver Q16, turning it off. FET 1 Switch Q19, part 
of the Error Amplifier, has been on, shorting the signal to ground. It is turned off by the - 15V from the FET 1 
Switch Driver. The ERROR AMPL signal from the Error Amplifier is passed through the closed contacts of 
reed relay Kl, through the Sample and Hold, VCXO Sweep Driver, and VCXO Sweep Buffer circuits to the 
VCXO in A36 Tuning Stabilizer Assembly. This signal causes the VCXO to shift frequency, locking a VCXO 
harmonic to the YTO frequency. The 15V from Q4 charges C2 through R6, turning on Delay 2 transistors Q5 
and Q6 300 msec after t, . 

At this time (Tj), the -l- 15V output from Q6 turns off Relay Driver Q7, which removes the ground return for 
relay Kl. This opens Kl, leaving the ERROR AMPL signal, which was present just before time tj, stored on 
Cl 1 . The 4- 15V from Q6 charges C3 through RIO, turning on Delay 3 transistors Q15 and Q14 30 msec after 

At this time (t,), 4- 15V from Q14 turns off Q8, which then turns FET 1 Switch Driver Q16 back on. The -I- 15V 
from Q16 then turns FET 1 Switch Q19 on again to discharge C7 in the Error Amplifier and A36A1C17 in A36 
Tuning Stabilizer Assembly. The 4- 15V from Q14 charges C4 through R15, turning off Delay 4 transistor Q13 
30 msec after tj. 

At this time (tj, the signal from Q13 turns Q8 on again, which then turns off FET 1 Switch Driver Q16. This 
then turns FET 1 Switch Q19 off again. At the same time FET 2 Switch Driver Q12 is also turned on, and 
-t- 15V is applied to FET 2 Switch Q23, turning it on. The ERROR AMPL signal is now routed to the YTO 
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TIMING SUMMARY 




^0 


The stabilization process is initiated by changing the analyzer controls from 
unstabilized to stabilized settings. The VCXO Pulse Amplifier is turned on and the 
sweep is shut off by activation of the ZERO line. 






FET 1 Switch, which has been on, shorting the ERROR signal to ground, is turned 
off. The ERROR AMPL signal is allowed to pass through the closed contacts of K1 , 
through the Sample and Hold circuit, VCXO Sweep Driver, and VCXO Sweep 
Buffer to the VCXO. This signal causes the VCXO to shift frequency to move a 
harmonic lock point to the YTO frequency. 




^2 


Relay K1 opens leaving the ERROR AMPL signal, which was present just before 
t 2 , stored on the capacitor Cl 1 . 




ta 


FET 1 Switch is turned on again to discharge A36A1C17 at the output of the 
Discriminator and C7 in the Error Amplifier. 


• 


t4 


FET 1 Switch is again turned off and FET 2 Switch is turned on, routing the 
ERROR AMPL signal to the Tickler Coil Predriver, where it controls the YTO 
frequency. 




ts 


The ZERO line is turned off causing the sweep to be resumed. The stabilization 
process is now completed with the analyzer in the stabilized mode. 


• 







Figure 8-44. Control Generator Timing Diagram (1 of 2) 
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Figure 8~44. Control Generator Timing Diagram (2 of 2) 
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Tickler Coil Predriver, where it controls the YTO frequency. The + 15V from Q12 charges C5 through R28, 
turning on Delay 5 transistor Q1 1 40 msec after U. 

At this time (tj), QIO is turned back on, which turns off Zero Span Driver Q9. The ZERO line no longer has 
+ 15V applied to it by Q9, and the sweep is turned back on (unless the front-panel ZERO SPAN mode push 
button is depressed). The analyzer is now in the stabilized mode. 

Error Amplifier © 

The input to the Error Amplifier is the ERROR signal from the Discriminator in A36 Timing Stabihzer Assem- 
bly. Op amp U5 is connected as an inverting amplifier with a gain of 3. 16 at dc and low frequencies. R38 and C7 
decrease the gain at higher frequencies to compensate for the frequency response of the stabilizer lock loop. The 
ERROR signal is nominally at 1 Vdc immediately after the YTO is stabilized. There is some ac signal present, 
corresponding to the FM which is being eliminated at the YTO. The ERROR signal has a sensitivity of + 0.46V 
per MHz of correction for the fundamental of the YTO. This sensitivity is divided by the harmonic number N 
for the higher frequency bands, which use harmonic mixing. When the analyzer is not in the stabilized mode, 
and also at the time interval tj to U during the stabilization process, FET 1 Switch Q19 is turned on, shorting the 
ERROR signal to ground. 

Sample and Hold O 

This circuit samples and holds the ERROR AMPL signal. With reed relay K1 closed, the ERROR AMPL signal 
from the output of the Error Amplifier is applied to the storage capacitor Cll. At time tj during the stabihza- 
tion process, K1 is opened and remains open unless the AUTO STABILIZER is turned off and back on again. 
Cll has a very high leakage resistance, and MOSFET Q20 has very high input resistance. This means that the 
voltage on Cll will be maintained with little change for a long time. Q20 is connected as a source follower to 
monitor the voltage on the storage capacitor Cll. Q21 is used to bias Q20 such that the source to drain voltage 
is maintained nearly constant regardless of variations in output voltage at TP 12. The output of this stage goes to 
the VCXO Sweep Driver. 

VCXO Sweep Inverter © 

This stage inverts the TICK S + T signal from the Tickler Sweep + Tune Summer so it is the correct polarity 
for input to the VCXO Sweep Driver. Op amp U8 is connected as an inverting amphfier with an inverted gain of 
1.62. 

VCXO Sweep Driver © 

The VCXO SWP output from this stage goes to the 2/F potentiometer which is ganged to the coarse TUNING 
potentiometer at the front panel. The 2/F VCXO SWP signal goes to the VCXO Sweep Buffer. The output of 
the VCXO Sweep buffer, .4/F VCXO SWP, goes to the VCXO Sweep Varactor Driver in A36 Tuning Stabilizer 
Assembly. The VCXO Sweep Driver has two inputs. One input is the voltage from the Sample and Hold circuit. 
The other input, from the VCXO Sweep Inverter, is an inverted and amplified version of the TICK S + T signal 
at the output of the Tickler Sweep + Tune Summer. This signal provides the FINE tuning and sweep for the 
stabilized mode, for if the TICK S + T signal were applied only to the Tickler Coil Driver, the stabilization loop 
would hold the frequency constant. In stabilized operation, the TICK S + T signal is still applied to the Tickler 
Coil Driver, so that the ERROR voltage does not need to provide the FINE tune and sweep ramp. 

The FET OFFSET potentiometer R68 is adjusted to compensate for the offset introduced by FET Q20. R64 
and C14, with R65, provide frequency compensation for the lock loop during the interval from t, and tj of the 
stabilization process, when the VCXO is momentarily locked to the YTO. Op amp U1 is connected as an 
inverting amplifier. It has a nominal inverted unity gain for the Sample and Hold output signed and a nominal 
inverted gain of 5.1 for the output of the VCXO Sweep Inverter. The VCXO SWP potentiometer R71 is 
adjusted to provide the proper frequency spans in stabihzed operation. 
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VCXO Sweep Buffer O 

o 

The input to this stage (2/F VCXO SWP) comes from the 2/F potentiometer ganged with the coarse TUNING 
potentiometer at the front panel. The resistance put in this line by the 2/F potentiometer increases as the YTO 
frequency is increased. For a higher YTO frequency, the YTO is locked to a higher harmonic of the 1 MHz 
VCXO. The 2/F potentiometer, with R74 and R73, attenuates the signal applied to the VCXO such that a given 
VCXO SWP voltage causes the same movement of the VCXO harmonic to which the YTO is locked, regardless 
of its hai monic number. For FREQUENCY BAND GHz .01 - 1.8, the B1 line is activated (+ 15V) and Q22 is 
turned off so that R73 does not shunt R74. This gives less attenuation range to the 2/F potentiometer, which is 
necessary for this band as the coarse TUNING control has less YTO tuning range. For the harmonic mixing 
bands, this sensitivity is divided by the harmonic N. 

TUNING STABILIZER SYSTEM, CIRCUIT DESCRIPTION 

A14 Tuning Stabilizer Control Assembly and A36 Tuning Stabilizer Assembly are closely related smd together 
form the Tuning Stabilizer System. 

The Tuning Stabilizer system locks the first local oscillator (LO), which is a YIG-Tuned Oscillator (YTO), to a 
harmonic of a 1 MHz crystal oscillator to reduce the residual FM of the first LO. Stabilized operation is 
permitted for narrow frequency spans (1 kHz/DIV to 100 kHz/DIV) and for ZERO SPAN mode. 

Figure 8-45 is a simplified block diagram of the Tuning Stabilizer systeni. The lock loop can be considered as an 
IF-type Automatic Frequency Control (AFC) system. The sampler functions as a mixer with the first LO signal 
as one input and the harmonic of the 1 MHz oscillator as the other input. The 2460 harmonics between 2.0 and 
4.46 GHz are mixed with the first LO signal in the Sampler. The Sampler output contains the sum and differ- 
ence frequencies of the two inputs. The output is filtered by a 500 kHz low-pass filter, so only the difference 
between the LO signal and the nearest 1 MHz harmonic need be considered. The first LO signal can never be 
more than 500 kHz away from one of the harmonic pulses, so there will always be an output from the filter. The 
output from the filter is applied to a Discriminator that produces an output voltage related to frequency. (See 
the Discriminator block in Figure 8-45.) 

The error signal from the Discriminator is fed through a Compensation Amplifier and combined with the 
Tickler Sweep -h Fine TUne signal. This signal is then applied to the YTO, causing the YTO frequency change, 
producing a near-zero ERROR signal. This means that the YTO frequency will differ from a 1 MHz harmonic 
by approximately 240 kHz, as shown below: 



HARMONICS POSSIBLE 

OF VCXO LOCK POINTS 




The frequency is approximate because this is an AFC system with a finite loop gain of 1000. When lock is 
accomplished, if the YTO hEis to move 100 kHz to lock to a VCXO harmonic, the Discriminator has to provide 
an ERROR voltage to do this; and the difference frequency will differ from 240 kHz by 100 Hz. 

To avoid a center frequency shift in the display when the Tuning Stabilizer System is actuated, the AFC roles of 
the 1 MHz VCXO and the YTO are initially reversed. The ERROR signal initially is sent to the VCXO (shift 
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position 1). In this connection, the YTO rather than the VCXO functions as the reference; the VCXO frequency 
shifts, locking to the YTO frequency. After a fixed time, the ERROR signal is sent to the VCXO instead of the 
YTO (switch position 2), locking the YTO to a stable VCXO. The ERROR signal that shifted the VCXO 
frequency to the YTO frequency is stored on a capacitor in the Sample and Hold circuit. 
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Figure 8-45. Tuning Stabilizer System, Simplified Block Diagram 
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Figure 8-46. A 14 Tuning Stabilizer Control Assembly, Component Locations 
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A15 SWEEP ATTENUATOR ASSEMBLY, CIRCUIT DESCRIPTION 

A15 Sweep Attenuator Assembly contains the circuits which attenuate the sweep ramp, 1/N SWP, from A16 
Sweep Generator Assembly to provide the different frequency spans as selected by the FREQUENCY SPAN/ 
DIV control. For wide frequency spans (5 MHz/DIV to 500 MHz/DIV) the 1/N SWP signal is attenuated and 
applied to A17 Frequency Control Assembly, where it is summed with the voltage from the TUNING control. 
The signal then goes to A19 YIG Driver Assembly, which applies current to the Main Tuning Coil of the YIG- 
Tuned Oscillator (YTO) to control its frequency. For narrow frequency spans (1 kHz/DIV to 2 MHz/DIV) the 
1/N SWP signal is attenuated and applied to A14 Tuning Stabilizer Control Assembly, where it is summed with 
the voltage from the FINE TUNING control. The output signal then goes to the Tickler Coil Driver, which 
applies current to the YTO tickler coil for small frequency changes. 

DC control lines from the FREQUENCY SPAN/DIV switch at the front panel control transistor switches in 
A15 Sweep Attenuator Assembly to select the different sweep attenuation settings. The chart (schematic Note 7) 
gives the control lines which are activated ( + 1 5 V) and the total attenuation factor of this assembly for each 
FREQUENCY SPAN/DIV setting. When one of the control lines is not activated, the front panel switch 
provides an open circuit for that line. If the only circuit involved was in the assembly, these lines would go to 
- 15V because of the pull-down resistors. However, the lines also control circuits in A7 Input/Output Assem- 
bly, which pull a slight amount of current through these pull-down resistors. Thus, the voltage on these control 
lines, when they are not activated, is — 14V. The FULL line is pulled down to — 39V when it is not activated. 

The capacitors across the inputs of Ul, U3, and U4 reduce the susceptibility of these op amps to external RF 
interference. 

With the SWEEP TIME/DIV control set to AUTO, the sweep time is automatically controlled by the Auto 
Sweep Time (AST) circuitry. The sweep time is varied as a function of RESOLUTION BW, FREQUENCY 
SPAN/DIV, and VIDEO FILTER settings to maintain absolute amplitude calibration. As the FREQUENCY 
SPAN/DIV switch position is changed, the control lines turn on AST transistors which connect AST resistors to 
ground through diodes. This controls the current in the AST BW-FS line to which all the AST resistors in this 
assembly are connected. The resistors in turn control the sweep time of the sweep ramp generated in A16 Sweep 
Generator Assembly. As the FREQUENCY SPAN/DIV is narrowed, with RESOLUTION BW and VIDEO 
FILTER held constant, the resistance on the AST BW-FS line is lowered, causing the sweep rate to increase. 
However, the sweep rate is limited to a maximum of 20 MHz/ms and 2 ms/div for AUTO sweep time by the 
Current Limit circuit in A16 Sweep Generator Assembly. 

^1, ^2, 4, Zero Sweep Attenuator O 

The 1/N SWP input comes from A16 Sweep Generator Assembly. It has a level of - 5V to -t- 5V for fundamen- 
tal (N= 1) mixing mode operation. To maintain per-di vision frequency span calibration on harmonic mixing 
bands, this sweep input is reduced by the factor 1/N in A16 Sweep Generator Assembly (see schematic Note 6). 
This stage has a resistive voltage divider in which resistors are connected one at a time to ground by transistor 
switches. Op amp U5 is a non-inverting unity gain buffer. 

When none of the control lines is activated, this stage has unity gain. When the FS -f 2 line is activated ( -I- 15V), 
Q22 and Q18 are turned on, connecting R5 to ground and producing a -i- 2 voltage divider of R1 and R5. Q22 
connects the -r 2 AST resistor R4 to ground through the base-emitter diode of Q18. When the ^4 line is 
activated (-1- 15V), Q23 and Q19 are turned on, connecting R9 to ground, and producing a 4 voltage divider 
of R1 and R9. Q23 connects the -r 4 AST resistor R8 to ground through the base-emitter diode of Q19. When 
ZERO SPAN mode is selected, the ZERO line is activated (-f- 15V), turning on Q24 and Q20 to shunt the 
positive input of U5 to ground. Because of the saturation resistance of Q20 there is actually a voltage division of 
only a few thousand. This by itself is not sufficient attenuation of the sweep to put the analyzer in ZERO SPAN 
mode, so the ZERO line also activates, through CRH and CR17 respectively, the 100 attenuator and switches 
the sweep to the TICK ATTEN SWP line. Q24 connects the Zero AST resistor R12 to ground through the base- 
emitter diode of Q20. A24 connects the Zero AST resistor R12 to ground through the base-emitter diode of 
Q20. A14 Tuning Stabilizer Control Assembly momentarily activates the ZERO line during the YTO frequency 
stabilization process. 
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Per Div Auto Sweep Time Switch © 

The Per Div AST resistor R16 is connected to ground through Q27 and CR3 when the spectrum analyzer is 
neither in FULL BAND nor in PER DIV F mode. The FULL line is activated (+ 15V) for FULL BAND and 
PER DIV F modes. This turns on the inverter Q26, which turns off Q27. Thus R16 is disconnected, slowing 
down the auto sweep. The signal through CR2 turns off Q25, disconnecting the -r 1 AST resistor R36 when the 
FU LL line is activated . 

-^10,X2.5 Sweep Attenuator O 

This stage has op amp U2 connected as an inverting amplifier in which different sets of input and feedback 
resistors are selected by FET switches. Since the three sections ( -^ 1, -r 10, and X2.5), which are switched in one 
at a time, are nearly identical, only the operation of the -r 10 section will be described. When the FS -r 10 line is 
not activated (open circuit at the front panel), Q12 has approximately - 14V at the base and - 14.5V at the 
emitter. This is enough reverse bias at the gate of Q9 to keep it turned off. R27 is a pull-down resistor which 
provides - 15V for the FS -r 10 line. 

When the FS ^ 10 line is activated (+ 15V), Q12 is turned on with the base at approximately +0.6V and the 
emitter at OV, connecting the gate of Q9 to ground. Now Q9 is no longer reverse biased by R25, but is turned on 
because the source and gate are at the same potential. (The source is at a virtual ground because of the operation 
of U2.) With Q9 on, the input resistor R22 and feedback resistor R23 aiQ connected to the negative input of U2, 
giving an inverted attenuation of 10. When the FS -J- 10 line is activated ( + 15V), Q21 is also turned on connect- 
ing the -r 10 AST resistor R38 to ground through CRIO. 

With Q9 on, CR5 has no effect; but when Q9 and this section are off, CR5 clamps the drain voltage of Q9 at 
- 0.6V. This prevents Q9 from being turned on during part of a span because of the signal from the output of 
U2 being applied through R23. R24 reduces the current flowing through CR5 to prevent overloading of the 
current of U2. The 1 and X2.5 sections have higher value feedback resistors and do not have this current 
limiting resistor. 

When the FS X2.5 line is activated (+ 15V), the X2.5 section is switched in, giving an inverted gain of 2.5 
through the stage. There is no X2.5 AST resistor as this is the base frequency span from which all Per Div AST 
resistors are referenced. When neither the FS 10 nor the FS X2.5 line is activated, Q27 is turned off (CR7, 
CR8, and Q17 perform a NOR function) cmd the -r 1 section is switched in, giving an inverted unity gain. For 
■r 1 , Q25 is turned on, connecting the -r 1 AST resistor R36 to ground through CR9. 

-rl, ^10 Sweep Attenuator © 

This stage has op amp U1 connected as an inverting amplifier in which different sets of input and feedback 
resistors are selected by FET switches. These two sections ( -^ 1 and -r 100) are nearly identical to the sections of 
the -r 1 , 10, X2.5 Sweep Attenuator stage. (See the description of the -i- 10 section.) When the FS 100 line is 

activated (+ 15V), the -r 100 section is switched in, giving an inverted attenuation of 100. The FS -r 100 line, 
when activated, also turns on Q14, connecting the -r 100 AST resistor R52 to ground through CR15. When the 
FS -r iOO line is not activated, the inverter Q6 is turned off and the 1 section is switched in, giving an inverted 
unity gain. MAIN SWP OFFSET adjustment R53 is adjusted to compensate for the op amp’s offset voltage so 
that the signal remains centered on the CRT when the FREQUENCY SPAN/DIV control is switched from 5 
MHz/DIV to 2 MHz/DIV (i.e., when the sweep is switched from MAIN ATTEN SWP to TICK ATTEN 
SWP). 

Main and Tickler Coil Switches © 

This stage is essentially an SPDT switch, routing the attenuated sweep ramp to either the Frequency Control 
Assembly or the Timing Stabilizer Control Assembly. For wide FREQUENCY SPAN/DIV (5 MHz/DIV to 500 
MHz/DIV) the NARROW line is not activated (open circuit at the front panel), and Q16 is turned on, shunting 
the sweep to ground at the positive input of U4. Q15 and Q7 are not turned off, so they do not shunt the sweep 
to ground at the positive input of U3. The attenuated sweep (MAIN ATTEN SWP) from this unity gain buffer 
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amplifier is applied to the Frequency Control Assembly, v^^here it is summed with the voltage from the TUNING 
control. The output signal then goes to the YIG Driver Assembly, where the YTO Driver applies a current to the 
Main Coil of the YTO, tuning the YTO over its full range, in which the frequency is proportional to the current. 

For narrow FREQUENCY SPAN/DIV (1 kHz/DIV to 2 MHz/DIV) and for ZERO SPAN mode, the NAR- 
ROW line is activated (-1- 15V), turning Q16 off so it does not shunt the sweep to ground at the non-inverting 
( + ) input of op amp U4. The attenuated sweep (TICK ATTEN SWP) from this unity-gain buffer amplifier is 
applied to the Tuning Stabilizer Control Assembly where it is summed with the voltage from the FINE TUN- 
ING control. The output signal is then applied to the Tickler Coil Driver, which provides a current to the YTO 
Tickler Coil. This current tunes the YTO over a small frequency range in which the frequency is proportional to 
the current. The NARROW line, when activated, also turns on Q7 and Q15, shunting the sweep to ground at 
the non-inverting ( + )input of op amp U3. One of the two transistors which shunt the sweep to ground (Q15) is 
operated in the inverted transistor mode to achieve sufficient attenuation and a low offset voltage. When the 
NARROW line is activated, Q5 is turned on, connecting the Narrow AST resistor R62 to ground through 
CR18. 



o 
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Figure 8-48. A15 Sweep Attenuator Assembly, Component Locations 
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A16 SWEEP GENERATOR ASSEMBLY, CIRCUIT DESCRIPTION 

A16 Sweep Generator Assembly contains circuits which trigger and generate a - 5V to + 5V linear ramp that 
horizontally sweeps the CRT display. The sweep voltage is also processed in the Sweep Attenuator and Full 
Multiband Assemblies to sweep the analyzer frequency. The Sweep Generator circuit supplies the RETRACE 
BLANK signal to the Z Axis Assembly and drives the front panel SWEEP indicator LED. 

Calibrated SWEEP TIME/DIV can be varied from 2 jiiSEC/DIV to 10 SEC/DIV in a 1, 2, 5 sequence. In 
AUTO mode, sweep time is selected to be the fastest possible for particular RESOLUTION BW, FRE- 
QUENCY SPAN/DIV, and VIDEO FILTER settings. 

A current source in the Sweep Generator Assembly charges a timing capacitor to generate the linear ramp 
voltage which is applied to a buffer amplifier, providing the low impedance INT SWP output. 

A sweep comparator controls the sweep start and stop voltages, and discharges the timing capacitor at the end 
of the sweep. Manual sweep circuitry in the sweep generator controls the dc output voltage of the INT SWP 
signal according to the position of the MANUAL SWEEP control on the front panel. 

In frequency spans greater than 100 MHz/DIV in AUTO mode, a current-limiting circuit in the Sweep Genera- 
tor Assembly prevents the analyzer from sweeping faster than approximately 20 MHz per millisecond. Logic 
circuitry in the Sweep Generator Assembly determines which of five different values of current limiting to apply 
to the Sweep Generator Current Source, depending on analyzer frequency span. 

In VIDEO, EXT, and LINE settings of SWEEP TRIGGER, a trigger comparator in the Sweep Generator 
Assembly starts a sweep when the trigger signal exceeds the trigger level. 

The External Sweep Input Buffer circuit converts the rear panel EXT SWEEP INPUT, a 0 to -I- lOV ramp, to a 
-5V to +5V SWEEP voltage, which goes to the front-panel SWEEP SOURCE switch. The 1/N Sweep 
Attenuator sends the Sweep Attenuator Assembly a sweep signal of - 5V to + 5 V, divided by the harmonic 
mixing number of the selected frequency band (see schematic Note 6). 

Current Source O 

Current for the generation of the sweep is provided by a Current Source as shown in the simplified circuit in 
Figure 8-50. In the Temperature Dependent Power Supply, U2A provides a nominal -i- lOV; diode Q4 is the 
temperature sensing element. 

Because of the rise times for specific RESOLUTION BW and VIDEO FILTER settings, an error is caused in 
the displayed signal amplitude and frequency if the spectrum analyzer is swept too fast. In the AUTO mode, the 
sweep time is controUed by the RESOLUTION BW, FREQUENCY SPAN/DIV, VIDEO FILTER, and DGTL 
AVG settings. These settings determine the current at U2B pin 6, controlling the Current Source. Current to 
U2B is set by resistors on the AST BW-FS line that are connected by transistor switches to ground in various 
combinations, depending on RESOLUTION BW and FREQUENCY SPAN/DIV settings. Resistors connected 
to the AST-VF line control current to U2B that depends on the front-panel VIDEO FILTER setting. Resistors 
and transistor switches on the AST BW-FS and AST VF lines are located in the Video, Sweep Attenuator, and 
Full Multiband Assemblies. The resistors are sized so that AUTO sweep time is proportional to frequency span 
width and inversely proportional to the square of the resolution bandwidth (or video bandwidth, if video 
filtering is used). 

In either calibrated or AUTO sweep time, the currents set at the inverting ( - ) input of U2B are summed to 
produce a voltage at the output of U2B (pin 7) proportional to the log of the sweep rate. Q1 1 , the equal current 
driver, converts voltage variations into current variations proportional to the sweep rate. QllB applies current 
through Q12 to timing capacitors C12 and Cl 3 in the Sweep Generator circuit. QUA applies a current (propor- 
tional to Q1 IB collector current) to the Auto Sweep Time Current Limit circuit. 

Q9 provides temperature compensation for Q1 1 . QIO is a constant current regulator for Q9. 
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Figure 8-50. Simplified Circuit for Sweep Generator Current Source 



In the calibrated SWEEP TIME/DI V mode, the gate of Q2 is grounded. This turns Q2 off and disconnects the 
currents dependent on RESOLUTION BW, FREQUENCY SPAN/DIV, and VIDEO FILTER. CaUbrated 
sweep times are now controlled by the current to the inverting (-) input of U2B through resistors R1 through 
R5, which are grounded in various combinations by the front-panel SWEEP TIME/DI V switch. Q12 is nor- 
mally kept on by R22 to the -I- lOVTV supply and buffers QllB from C12 and C13. In 1.7-22 GHz SPAN 
mode, the STOP SWP line from the Full Multiband Assembly pulls Q12 gate to 4- 25V, turning Q12 off. This 
causes the sweep voltage to be held at a constant level as long as STOP SWP is high. STOP SWP signals occur 
at band crossings to prevent gaps from appearing on the display. The STOP SWP line is held high for approxi- 
mately 15 ms at each band crossing. 

Sweep Generator O 

Referring to Figure 8-51, the operation for generating a ramp voltage in Auto Sweep is as follows. The ramp 
begins when the dead-time capacitor C15 charges to about -I- 1.2V through R81. This turns Q13 on, and U3 pin 
2 is driven negative. The output of sweep comparator op amp U3 rises to approximately -i- 14V, Q 13 is held on 
by CR5, and reset-diode CR3 is back-biased. With CR3 off, the constant current source begins charging timing 
capacitor Cl 3 positive. The Q13 collector remains low throughout the sweep. As C13 charges, the voltage at 
inverting ( - ) input of U3 increases until it reaches + 2.71V. At this time, the voltage at the output of U3 begins 
to decrease. When the output of U3 decreases to approximately -l- 12V, VRl and CR5 stop conducting, turning 
off Q13. As Q13 turns off, the voltage at inverting (-) input of U3 increases, causing output of U3 to go 
negative, discharging C13 through CR3. The change in U3 output of about —15V is coupled to the anode of 
CR7. With CR7 back-biased, Q13 remains off. U3 continues to discharge until the voltage at the inverting ( — ) 
input set by the voltage divider R59, R65, R66, and RBI, reaches -I- 2.71V. At this point (the beginning of the 
sweep dead time), the ramp is at -5V. The ramp remains at - 5V until the dead-time capacitor C15 charges 
through R81 to +1 .2V, turning on Q13 and repeating the sweep cycle. 

Other components in the Sweep Generator have the following functions. C7 is a speed-up capacitor for U3 
switching. C9 is a speed-up capacitor for Q13 turn-off at the end of the sweep. CR6, R69, and R70 prevent C9 
from affecting Q13 except at the end of the sweep. R131 adjusts the starting voltage of the ramp. 
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C8 and R62 desensitize U3 from spikes on the — 15V supply. C4, C5 and R64 provide frequency compensation 
for U1 and C6 feedback compensation. CR4 and R67 are used to bring U3 out of saturation at the end of the 
ramp to improve switching speed. 

SinQiG SwGGp Control. Q13 is initially held off by R83 and CRIO. Q14 is on (TPA at approximately + 9V), 
and voltage divider R72 and R73 charges C17 to +2.8V. When the SWEEP TRIGGER switch is in SINGLE 
position, and the momentary START/RESET push button is pressed, + 15V is appUed to R78, turning on Q8. 
This shorts the positive end of C17 to ground and produces a negative pulse at the emitter of Q13. This turns 
Q13 on, starting a sweep. 



During the generation of a sweep, Q14 emitter is at - 0.6V, and the voltage divider R72 and R73 charges Cl 7 to 
-4V. The sweep may be aborted (reset to -5V) by pressing the START/RESET push button. This turns on 
Q8. The negative end of C17 is shorted to ground, a positive pulse is generated at the emitter of Q13, and Q13 is 
turned off, aborting the sweep. The START/RESET push button will abort any sweep regardless of the 
SWEEP TRIGGER setting. 



LOW 




Figure 8-51. Simplified Sweep Generator in FREE RUN or AUTO 
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Fast/Slow SwGGp TimG OpGration. Timing capacitors C12 and Cl 3 are used to provide fast and slow 
sweep operation. When a fast sweep time (1 mSEC/DIV or faster) is selected by the SWEEP TIME/DIV 
switch, the ST FAST control line is grounded, turning off Q18 and Q15. With Q15 off, C12 and C13 are in 
series and C12 is the timing capacitor. With Q18 off, the + 15V at R88 will back bias CRl 1 and CR9, so C15 is 
switched out of the dead time circuit by CR8, R84, and Q21 for all frequency span modes except FULL BAND 
and 1.7 — 22 GHz SPAN. The short dead time (about 0.4 ms) is set by CIO. For sweep times .1 mSEC/DIV (or 
in AUTO sweep times), the ST FAST control line is open, and Q18 and Q15 are both on. With Q15 on, a 
ground is provided for C13, and it becomes the timing capacitor. If the same amount of charging current is 
supplied to a larger capacitor, it will charge at a slower rate. CRl 1 and CR9 are on because of the conduction of 
Q18. CIO and C15 are in parallel, so the longer dead time (about 22 ms) is set by C15. 

In FULL BAND or 1.7 — 22 GHz SPAN modes, Q21 is turned on by CR25 (FULL BAND) or CR26 (1.7 — 22 
GHz SPAN). This forward biases CR8, placing Cll in parallel with CIO and Cl 5. This sets the dead time at 
about 80 ms. 
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FREE RUN Operation. In FREE RUN mode, + 15V is applied through the SWEEP TRIGGER switch to 
the voltage divider R82 and R83. The voltage at the cathode of CRIO is approximately + 1 .5V and CRIO does 
not conduct. The Sweep Generator circuit free runs and Q13 turns on following the previous sweep and after 
the dead time, which is determined by the RC time constants. 

Manual Sweep Control & 

Manual control of the sweep is obtained with the SWEEP SOURCE switch in MNL (see Figure 8-52). In INT, 
Q19 and Q20 are turned off because Q20 base is pulled to ground through R97 and Q19 is held off by R99. In 
MNL Mode, Q19 and Q20 are turned on through RIOO. Q19 turns Q13 on and keeps it on. U3 holds CR3 on, 
and the feedback loop to the timing capacitor is closed. Turning the MANUAL SWEEP control changes the 
input current through Q20 to inverting (-) input of U3. Since the output current through R65 is constant, any 
change in MANUAL SWEEP current must be compensated for by a change in the current through R59 and 
R 1 3 1 , thereby varying the ramp output voltage . 




Figure 8-52. Manual Sweep, Simplified Schematic Diagram 



Sweep Trigger Q 

The Sweep Trigger circuit generates the signal that is applied to the Sweep Generator to start a sweep in VIDEO, 
EXT, or LINE trigger modes. The front-panel SWEEP TRIGGER switch selects between the video signal 
(VIDEO), the external trigger signal from the rear panel (EXT), and an ac voltage at the line frequency (LINE). 
The ac line voltage is attenuated to a OV to 3V peak-to-peak signal, and the external trigger is attenuated and 
filtered on the RF-IF Motherboard before being routed to the front-panel SWEEP TRIGGER switch. The 
selected trigger signal is applied to the inverting input of comparator U4. A OV to 0.8V reference voltage 
proportional to the front panel TRIGGER LEVEL setting is applied to the non-inverting input of U4 from 
voltage divider R121 and R122. When the SWEEP TRIGGER switch is in LINE, VIDEO, or EXT position, 
Q13 is held off by R83 and CRIO. A sweep can then be generated only when a negative pulse is applied to the 
emitter of Q13 in the Sweep Generator. The negative pulse is generated by a Pulse Shaper circuit when the 
output of trigger comparator U4 goes low. The Pulse Shaper consists of a differentiator (C20 and R126) and an 
emitter follower (Q6). 
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During a sweep, RETRACE BLANK is approximately — 0.6V, and Q3 and output pull-up resistor R124 disable 
U4 to prevent trigger pulses from going to the Sweep Generator. When RETRACE BLANK is high, and when 
trigger signal rises above the trigger level voltage, the output of U4 switches from approximately -I- 5V to OV, 
turning on Q6 through C20. A negative-going pulse is coupled through R75 to turn on Q13 in the Sweep 
Generator, starting a sweep. 

After the ramp is completed, the circuit returns to a dead-time state, and another trigger is required to generate 
another sweep. Triggers (negative transitions at output of U4) may occur during the dead time, but these will not 
start a sweep until the end of the dead time, when the dead time capacitors are charged sufficiently to place the 
anode of CRT at approximately — 2V or higher. 

Auto Sweep Time Current Limit O 

Tracking between the YTO and YTF is degraded if the analyzer frequency is swept too fast. To limit the 
frequency sweep rate to approximately 20 MHz per msec and a maximum rate of 7 msec per division, CMOS 
logic gates U5 through U8 in the Auto Sweep Time Current circuit select which of five different current limit 
values to apply to the Current Source. Since sweep rate is proportional to current, limiting the current prevents 
the sweep rate from exceeding a certain upper limit. Control hnes from the front-panel FREQUENCY SPAN/ 
DIV, FREQUENCY SPAN MODE, FREQUENCY BAND GHz, and DGTL AVG switches drive the current 
limit logic. Refer to the simplified schematic. Figure 8-53. 



09 , 0/0 




Figure 8-53. Auto Sweep Time Current Limit, Simplified Schematic Diagram 

QllB supplies current to charge timing capacitors C12 and Cl 3 in the Sweep Generator. QUA supplies a 
current (proportional to timing capacitor current) to sampling resistors R33 and R27 through R31 in the Auto 
Sweep Time Current Limit circuit. The voltage developed across the sampling resistors is proportional to sweep 
rate and is compared to a reference voltage by op amp U 1 . When the input voltage at inverting ( - ) input of U 1 
is less than the reference voltage at non-inverting (-I-) input, the current source is not current limited. The 
output of U1 is approximately + 14 volts, CR30 is reverse biased, and the current source is not affected. If the 
Current Source level becomes high enough to cause the voltage across the sampling resistors - that is, the 
voltage at the inverting ( - ) input of U 1 - to equal the voltage at the non-inverting input of U 1 , the current limit 
is activated. The output of U1 is approximately + lOV or less, and CR30 is forward biased, closing the feedback 
loop around Q1 lA, Ul, CR30, U2B, and associated circuitry. When this feedback loop is closed, the voltage at 
the positive input of op amp U2B is pulled down by current through R26. This reduces the voltage developed by 
U2B at the emitters of QUA, and QllB, reducing the current supplied by QUA to sampling resistors R27 
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through R33, and the current supplied by Q1 IB to the timing capacitors in the Sweep Generator. The collector 
currents are held at a level at which the sampling resistor voltage equals the reference voltage. AST LIMIT R25 
sets the reference voltage. R25 is adjusted to compensate for the mismatch in collector currents for equal base- 
emitter voltages in Q1 1 A and Q1 IB. 

The reference voltage is nominally +1V but to compensate for mismatch in Qll, it can be adjusted from 
+ 0.6Vto -I-1.4V 

Because of the similar operation of each of the current limits, only one case will be described. Assume the 
analyzer is in PER DIV, .2 MHz/DIV, RESOLUTION BW of 3 kHz, VIDEO FILTER OFF, NARROW and FS 
- 10 control lines are approximately -1- 15V. CR27 and CR28 are forward biased. (Refer to Figure 8-55.) R54 
and R55 form a voltage divider, causing the input to USD pin 9 to be approximately -I- 5V, a logic high. The 
output of U8F is also a logic high. If the SWP TIME LIMIT control line is high or low, either U7D or U7A, 
respectively, is enabled. If U7A is enabled, its output becomes approximately -h 5V, and Q30 is turned on, 
placing R31 in parallel with R33. The output of U7C is low, FULL is low, and ST CAL is high, so Q5, Q7, and 
Q28 through Q29 are off. As shown in the table. Note 8, on the schematic, when the sampling resistance is R31 
in parallel with R33, the sweep rate cannot be faster than about 7 mSEC/DIV in AUTO. When the above 
bandwidth and frequency span settings are active, the auto sweep time is approximately 450 1^(45 ms/DIV). 
Suppose the bandwidth is now increased to 30 kHz. This increase in bandwidth by a factor'^flO would cause 
the current source to increase by a factor of 100 (if the current limit were not present), resulting in a sweep rate 
of 4.5 ms/DIV. However, the Current Source only increases to the level that causes the voltage across the 
sampling resistors to equal the reference voltage at inverting (-) input of Ul. At this point CR30 becomes 
forward biased and prevents current from increasing beyond the level required to generate a 7 ms per division 
sweep. For certain digital storage functions, such as digital averaging, the SWP TIME LIMIT control line is 
pulled high, causing U7D to be enabled and a 11 ms/DIV auto sweep time limit to be selected. In other 
frequency span widths, different sweep rate limits are set when the current limit logic selects different values of 
sampling resistance. See the table on the schematic (Note 8) for the current limits for various frequency span 
settings. 

In calibrated sweep times, ST CAL is grounded, pulling USA pin 1 low. USA pin 2 goes high and turns on Q28, 
placing R27 in the sampling resistance. This sampling resistance is low enough to prevent current limiting in any 
of the calibrated sweep times. 

External Sweep Input Buffer O 

When a OV to -i- lOV signal is applied to the EXT SWEEP INPUT on the rear panel, it is attenuated by resistive 
divider R127 and R128. The signal is amplified and offset by U9A, R129, and R130. The output of op amp 
U9A is a - 5V to -i- 5V signal which becomes the analyzer sweep signal when the front panel SWEEP SOURCE 
switch is in the EXT position. VR3 protects U9A from excessive input voltages. 

1/N Sweep Attenuator 0 

To maintain per division frequency span calibration in harmonic mixing modes, the sweep voltage supplied to 
the Sweep Attenuator Assembly is the — 5V to + 5V SWEEP divided by N. (N is the harmonic number.) In the 
.01 to 1 .8 GHz frequency band, N = 1 . Band control line B1 is -i- 15V, and B2 through B8 are pulled to approxi- 
mately — 15V through pull-down resistors in the Sweep Generator Assembly and the Frequency Control Assem- 
bly. Q31, Q34, and Q22 through Q27 of the 1/N Sweep Attenuator are turned off, and the sweep signal applied 
through R 101 is not attenuated. The sweep is buffered by unity gain follower U9B. 

Operation is the same in the 1.7 to 4.1 GHz frequency band (N= 1). In the 3.8 to 8.5 GHz frequency band 
(N = 2), B3 is at -i- 15V, turning on Q22. This causes RlOl and R104 to form a 2 to 1 voltage divider, and 1/N 
SWP from U9B is now -2.5V to +2.5V Except for BIO, the operation of the 1/N Sweep Attenuator is similar 
for the remaining bands. Control Line BIO is activated as the default condition when B1 through B9 are pulled 
up to — 15V, in which case Q33 and Q31 are turned on, causing RlOl and R94 to form the appropriate voltage 
divider. Refer to the table on the schematic (Note 6) for the band line and harmonic number for each frequency 
band. 
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Figure 8-54. A16 Sweep Generator Assembly , Component Locations 
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A17 FREQUENCY CONTROL ASSEMBLY, CIRCUIT DESCRIPTION 

A17 Frequency Control Assembly contains circuits for controlling and displaying the frequency to which the 
analyzer is tuned. There are three main outputs from this assembly: a signal proportional to the YTO frequency, 
a signal proportional to the YTF frequency, and a signal proportional to the center (or marker) frequency. It 
also includes three precise, low-noise, reference power supplies. The TUNE voltage and the offset voltages aie 
derived from these. The outputs of the power supplies are also used in other assemblies in the analyzer. 

MAIN ATTEN SWP from A15 Sweep Attenuator Assembly is summed with the voltage from the coarse 
TUNING control in this assembly. The YTO FREQ ANALOG (proportional to the YTO frequency) which goes 
to the YIG Driver Assembly to control the YTO frequency is selected by the FREQUENCY SPAN MODE 
switch from one of three sources, depending on whether the analyzer is in PER DIV, FULL BAND, or 1.7 - 22 
GHz SPAN mode. This signal is also applied to the YTF N/5 Attenuator circuit, which attenuates and offsets it 
according to the FREQUENCY BAND GHz setting. The output of this circuit is the YTF FREQ ANALOG 
signal (proportional to the YTF frequency) which goes to the YIG Driver Assembly to control the frequency of 
the YTF. TTie Center Frequency N/5 Attenuator circuit attenuates and offsets the voltage from the TUNING 
controls to provide an output proportional to the center (or marker) frequency of the analyzer. 

The capacitors across the inputs of U2 through U7 reduce the susceptibility of these op amps to external RF 
interference. 



-I- 10V Reference O 

This circuit is a precise, stable, low-noise + lO.OOOV reference power supply. Its output, the + lOV REF voltage, 
is the input to the + 22.3V Reference and -lOV Reference supplies. The +10V REF and + 22.3V REF 
voltages go to the coarse TUNING control from which the TUNE voltage is obtained. The + lOV REF and 
— lOV REF voltages are also used in the YTF N/5 Attenuator and Center Frequency N/5 Attenuator to 
produce offsets; and in other assemblies where an accurate, low-noise voltage is required. 

VRl is a temperature-compensated 6.2V zener diode whose current is supplied via R7. R6 and Cl filter noise 
generated by VRl . The regulated voltage from VRl is applied to the positive input of U5. Resistors R9 through 
R13 form a resistive voltage divider. The op amp output is driven to a level such that the output from the voltage 
divider, which is applied to the negative input, is equal to the voltage at the positive input. The output is set at 
+ lO.OOOV by means of factory-selected resistor R9 and the + lOVR pot R1 1 . R8 supplies additional output 
current for the stage. 



-I- 22.3V Reference Q 

This circuit is a precise, low-noise -I- 22.3V reference power supply. Its output, the -I- 22.3V REF voltage, is used 
along with the + lOV REF voltage for generating the TUNE voltage. Op amp U4 is connected as a non- 
inverting amplifier with a gain (2.230) that is determined solely by R1 and R2 (unless the analyzer is in FRE- 
QUENCY BAND GHz .01 - 1.8). The input is -H lO.OOOV, so the output is + 22.30V. When FREQUENCY 
BAND GHz is set to .01 - 1.8, the B1 line is activated (+ 15V), which biases FET Q1 on. This shunts R5 across 
R1 , which lowers the gain of the stage to 1 .935; thus, the output voltage is + 19.35V. 



- 10V Reference 0 

This circuit is a precise, low-noise — lO.OOV reference power supply. Its output, the — lOV REF voltage, is used 
in the YTF N/5 Attenuator suid Center Frequency N/5 Attenuator to produce offsets. This voltage is also used 
in other assemblies where a precise, low-noise voltage is required. Op amp U7 is connected as an inverting unity 
gain amplifier. The input is + lO.OOOV, so the output is — lO.OOOV. 
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TUNE Buffer O 

The + 22.3V REF and + lOV REF voltages go to the coarse TUNING and FINE TUNING controls at the front 
panel. The coarse TUNING control sets the center frequency in PER DIV mode and sets the marker frequency 
in the FULL BAND, PER DIV, and 1.7 — 22 GHz SPAN modes. Op amp U5 is connected as a non-inverting, 
unity gain buffer. The output, from + lOV to -i- 22.3V (-I-10V to 19.35V for FREQUENCY BAND GHz 
.01-1.8), depends on the setting of the coarse TUNING control. The output from U6, the BUFF TUNE signal, 
goes to the Sweep + Tune Summer, where it is summed with the MAIN ATTEN SWP signal from the Sweep 
Attenuator Assembly. It also goes to the Center Frequency Inverter, where it eventually determines the FRE- 
QUENCY GHz readout at the front panel. The BUFF TUNE signal also goes to the Full Multiband Assembly, 
where it is used in the Full Marker Circuit. 

Sweep + Tune Summer 0 

This stage sums the BUFF TUNE signed from the TUNE Buffer (which is proportional to center frequency in 
PER DIV mode) with the MAIN ATTEN SWP signal from the Sweep Attenuator Assembly (which is propor- 
tional to frequency span). Op amp U3 is connected as an inverting amplifier with unity gain for both input 
signals. In PER DIV mode, the output PER DIV SWEEP -i- TUNE signal is connected to the YTO FREQ 
ANALOG line, which goes to the YIG Driver Assembly where it controls the frequency of the YTO. 

Span Mode Switch © 

This stage switches three input signals. The output is the YTO FREQ ANALOG signal which is proportional to 
the YTO frequency. 

The output of the Span Mode Switch is selected from the three input signals PER DIV SWEEP + TUNE, 
FULL FREQ ANALOG, and MULTIBAND FREQ ANALOG by turning on one of the three FET switches 
Q2, Q4, or Q6. With the analyzer in PER DIV mode, the FULL and MULTIBAND lines are not activated 
(open circuit at front panel), and Q22 is turned off, which turns off Q3. The Per Div FET Q2 is then turned on 
by the gate-source resistor R24. The PER DIV SWEEP -i- TUNE signal is thus applied to the input of U2. 

With the analyzer in FULL BAND or PER DIV F, the FULL Kne is activated (+ 15V). This turns Q22 on, 
turning Q3 on. The - 35V applied through Q3 biases Per Div FET Q2 off. The FULL line also turns off Q5. 
Full FET Q4 is then turned on by the gate-source resistor R28. Thus, the FULL FREQ ANALOG signal from 
the Full Multiband Assembly is applied to the input of U2. 

With the analyzer in 1.7-22 GHz SPAN mode, the MULTIBAND line is activated (4- 15V). This turns Q22 
off, turning Q3 on. The -35V applied through Q3 biases Per Div FET Q2 off. The MULTIBAND line also 
turns off Q7. Multiband FET Q6 is then turned on by the gate-source resistor R31. Thus, the MULTIBAND 
FREQ ANALOG signal from the Full Multiband Assembly is applied to the input of U2. 

()p amp U2 is connected as a non-inverting, unity gain buffer. The output of U2 is the YTO FREQ ANALOG 
signal, which is a precise voltage proportional to the frequency of the YTO. The sensitivity at this point is - 5 
mV per MHz for fundamental frequency of the YTO. This sensitivity is divided by the harmonic number N for 
the harmonic mixing frequency bands (see schematic Notes 6 and 7). 

The YTO FREQ ANALOG signal goes to the following assemblies: 

e YIG Driver Assembly, where it controls the frequency of the YTO by controlling the current in the Main 
Coil of the YTO; 

• Bias ^sembly, where it controls (as a function of frequency) the FLATNESS signal to the Variable Gain 
Amplifier Assembly, which controls the IF gain to compensate for losses in the RF circuitry; 

• Full Multiband Assembly, where it is used in the Oversweep Blanking Circuit. 
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The YTO FREQ ANALOG also is applied to the YTF N/5 Attenuator circuit, the output of which is the YTF 
FREQ ANALOG signal (proportion^ to the frequency of the YTF). 

YTF N/5 Attenuator Q 

The YTF FREQ ANALOG signal from the FREQUENCY SPAN MODE switch goes to this stage, where it is 
attenuated and offset an amount selected by the band lines B1 through B6 and BEM, from the FREQUENCY 
BAND GHz switch. The output of this stage is the YTF FREQ ANALOG signal (proportional to the YTF 
frequency) that goes to the YIG Driver Assembly, where it controls the frequency to which the YTF is tuned. 

The YTF N/5 Attenuator circuit has op amp U8 connected as an inverting amplifier in which different sets of 
input and feedback resistors are selected by FET switches. There are five nearly identical sections, which are 
switched in one at a time. They provide inverted gains of N/5 where N = 1 to 5. The operation of the N = 2 — 
section will be described. When the B3 line is not activated (open circuit at the front panel), Qll has approxi- 
mately - 15V at both the base and the emitter; this is enough reverse bias at the gate of Q 10 to keep it turned 
off. Pull-down resistor R87 in the Center Frequency N/5 Attenuator circuit provides - 15V for the B3 line. 

When the B3 line is activated (-f 15V), Qll is turned on with the base at approximately -I-0.6V and the emitter 
at OV, connecting the gate of QIO to ground. Now QIO is no longer reverse biased by R45 but is turned on 
because the source and gate are at the same potential. (The source is at a virtual ground because of the operation 
of U8.) With QIO on, the input resistors R41 through R43 and the feedback resistor R44 are connected to the 
negative input of U8, giving an inverted gain of 0.4 (2/5) to the YTO FREQ ANALOG signal. R41 provides an 
offset to account for the 321 .4 MHz IF offset frequency between the YTF frequency and the YTO frequency (or 
the harmonic frequency of the YTO for harmonic mixing bands). The polarity of this offset is reversed for the 
N = 4-i- and N = 5-i- sections (see schematic Note 7). YTF OFFSET N2 potentiometer R43 provides a slight 
adjustment in offset to compensate for hysteresis effects in the YTF. 

With QIO on, CR7 has no effect; but when QIO and this section are off, CR7 clamps the drain voltage of QIO at 
- 0.6V. This prevents QIO from being turned on by the output of U8 via R44. This diode is not necessary for the 
N = 1 - section. 

When the Bl, B2 or BEM (Band EXT MIXER) line is activated (-1- 15V), the N = 1 - section is switched in, 
giving an inverted gain of 0.2 (1/5) to the YTO FREQ ANALOG signal. The B4, B5, and B6 lines respectively 
switch in the N = 3 — ,N = 4— , and N = 5 -I- sections for inverted gains of 0.6, 0.8, tmd 1 . 

The YTF CORRECT signal from the Tuning Stabilizer Control Assembly is summed at the input of U8 through 
R68. This signal is proportional to the frequency change in the YTO caused by the Tickler Coil. The frequency 
change caused by this signal can be a maximum of ±10.5 MHz. 

The output of U8 is the YTF FREQ ANALOG signal, which is a precise voltage proportional to the frequency 
of the YTF. YTF offset adjustments, N2 through N5, shift the YTF frequency slightly for the different fre- 
quency bands. The tuning sensitivity at this point is + 1 mV per MHz of frequency at the YTF. The YTF FREQ 
ANALOG signal goes to the YIG Driver Assembly, where it determines the frequency to which the YTF is tuned 
by controlling the current in the Coil of the YTF, and to the Full Multiband Assembly, where it is used in the 
Multiband Marker circuit. 

Center Frequency Inverter O 

The BUFF TUNE signal from the TUNE buffer is inverted to apply the correct polarity to the Center Fre- 
quency N/5 Attenuator. Op amp U1 is connected as an inverting amplifier with unity gain for this signal. The 
CENTER FREQ CORRECT signal is summed in at this stage. This signal, which comes from the Tuning 
Stabilizer Control Assembly, is the summation of three signals: those from the FREQ CAL and FINE TUNING 
controls at the front panel, and the ERROR signal in the stabilized mode. R20 supplies additional output 
current for the stage. The output of the Center Frequency Inverter goes to the Center Frequency N/5 Attenua- 
tor. 
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Center Frequency N/5 Attenuator O 

The output from the Center Frequency Inverter goes to the Center Frequency N/5 Attenuator, where it is 
attenuated and offset an amount selected by the band lines B1 through BIO, from the FREQUENCY BAND 
GHz switch, and the MULTIBAND hne. The output of this stage is the CENTER FREQUENCY signal 
(proportional to the center frequency to which the analyzer is tuned) that goes to the DVM Analog Assembly, 
which in conjunction with the DVM Digital Assembly provides the FREQUENCY GHz readout. 



The Center Frequency N/5 Attenuator has op amp U9 connected as an inverting amplifier, in which different 
sets of input ^d feedback resistors are selected by FET switches. There are ten nearly identical sections, which 
are switched in one at a time. Six of the sections provide inverted gains of N/5 where N = 1 to 5. Three sections 
provide inverted gains of N/50 where N = 6, 10 and 26. There is not a separate section for band 9. Instead, the 
correct attenuation is achieved by turning on both the N = 6 and N = 26 sections. This gives an inverted gain of 
N/50 where N=16. Offsets equivalent to ±321.4 MHz or ±2050 MHz are summed in depending on the 
FREQUENCY BAND GHz setting (see schematic Note 7). There is also a Multiband section, which is switched 
in to read out the marker frequency in the 1.7-22 GHz SPAN mode. The operation of the N = 2 - section will 
be described. 

When the B3 line is not activated (open circuit at the front panel), Q19 has approximately - 15V at both the 
base and the emitter; this is enough reverse bias at the gate of Q18 to keep it turned off. R87 is a pull-down 
resistor which provides - 15V for the B3 line. 

When the B3 line is activated ( + 15V), Q19 is turned on with the base at approximately + 0.6V and the emitter 
at OV, connecting the gate of Q18 to ground. Now Q18 is no longer reverse biased by R85 but is turned on 
because the source and gate are at the same potential. (The source is at a virtual ground because of the operation 
of U9.) With Q18 on, the input resistors R82 and R83 and the feedback resistor R84 are connected to the 
inverting ( - ) input of U9, giving an inverted gain of 0.4 (2/5) to the signal from the Center Frequency Inverter. 
R83 provides an offset to account for the 321.4 MHz IF offset frequency between the center frequency and the 
YTO frequency (or the harmonic frequency of the YTO for the harmonic mixing bands). The polarity of this 
offset is reversed for bands B5 through BIO and is equivalent to 2050 MHz for B2 (see schematic Note 7). 

With Q18 on, CR13 has no effect; but when Q18 and this section are off, CR13 clamps the drain voltage of Q18 
at — 0.6V This prevents Q18 from being turned on by the output of U9 via R84. (This diode is not necessary for 
some sections.) 

When the MULTIBAND line is active, Q36 is on, with - 15V at its collector. CRH is forward biased, turning 
off Q19 and Q18. The B3 line is activated during part of the multiband span; this keeps the N = 2- section 
from being turned on when only the Multiband section should be on. 

The B1 , B2, B4, B5, B6, B7, B8, B9, and BIO lines respectively switch in the N = 1 - (2050), N = 1 - , N = 3 - , 
N = 4±, N = 5 + , N = 6±, N=10+, N=16± (N = 6+ andN = 26+ at the same time), andN = 26± sections 
for inverted gains of 0.2, 0.2, 0.6, 0.8, 1, 0.12, 0.2, 0.32, and 0.52. When the Multiband line is activated 
(+ 15V), Q36 is turned on to keep all the other sections off. The Multiband section provides a gain and offset 
such that the output of U9 goes over a range of slightly more than ± 1.7V to ±22V for the full range of the 
coarse TUNING control. 

CF OFF potentiometer R125 is adjusted to zero the offset voltage of U9, eliminating the error that would 
otherwise be introduced when switching sections. Q35 increases output current capability of the stage. The 
current through R126 approaches 3 mA at U9 positive supply terminal. As the current load at U9 output 
increases, current through R126 increases; Q35 turns on more, supplying more output current. 



The output of U9 is the CENTER FREQ signal, which is a precise voltage proportional to the center frequency 
to which the analyzer is tuned in PER DIV mode, or proportional to the marker frequency in the FULL BAND, 
PER DIV F, and 1.7-22 GHz SPAN modes. The sensitivity at this point is + 1 mV per MHz. The CENTER 
FREQ signal goes to the DVM Analog Assembly, where the DVM Digital Assembly measures this voltage and 
digitally displays it as the FREQUENCY GHz readout. The CENTER FREQ signal also goes to the Full 
Multiband Assembly, where it is used in the Multiband Marker circuit. 
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Figure 8-56. A17 Frequency Control Assembly, Component Locations 
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A18 FULL MULTIBAND ASSEMBLY, CIRCUIT DESCRIPTION 

A18 Full Multiband Assembly contains circuits for spectrum analyzer operation in the full band modes of 
FULL BAND and PER DIV F (FREQUENCY SPAN/DI V in F) and also in the multiband mode 1.7-22 GHz 
SPAN. For the full band modes, the SWEEP from the Sweep Generator Assembly is offset and amplified in the 
FULL Sweep Amplifier, to provide the FULL FREQ ANALOG signal to the Frequency Control Assembly. 
There is also circuitry to control the Auto Sweep Time (AST), and to generate a marker for the full band 
modes. 

In the multiband mode, the SWEEP rsimp from the Sweep Generator Assembly is offset and amplified. Bemd 
Edge Comparators compare this ramp against fixed voltages that control the band transitions. The frequency 
band lines are sequentially switched by Band Logic circuits to display all five frequency ranges on a single 
sweep. The SWEEP ramp goes through a switched gain 5/N Amplifier, controlled by the frequency band lines, 
which then provides the MULTIBAND FREQ ANALOG signal to the Frequency Control Assembly. The 
frequency band lines also go to other assemblies to control mixer diode bias, flatness gain compensation, and 
the YTF N/5 Attenuator. There is also circuitry to generate the multiband marker. In PER DIV mode, there is 
an Over-Sweep blanking circuit that blanks the CRT trace when the frequency is swept beyond the frequency 
band edges. 

Sweep + Offset Amplifier O 

This circuit amplifies and offsets a sweep ramp to produce a ramp for the multiband 1 .7 - 22 GHz SPAN. The 
SWEEP ramp input ( - 5V to + 5V) comes from the Sweep Generator Assembly. This signal goes to the nega- 
tive input of op amp U4B. A reference voltage ( + lOV REF) from the Frequency Control Assembly also goes to 
the negative input of U4B, which is connected as an inverting amplifier with an inverted gain of 2. 1 for the 
sweep ramp, and 1 .21 for the offset. When the MULTIBAND line is not active (open circuit at the front panel), 
- 15V through R3 and CR2 is applied to the negative input of U4B, which offsets the multiband ramp suffi- 
ciently so that none of the Band Edge Comparators will be driven positive. When the 1 .7 — 22 GHz SPAN mode 
is selected, the MULTIBAND line is activated (-1- 15V), CR2 is reverse biased, and R3 causes no offset. Op amp 
U3A is a unity gain inverting amplifier. Its output is the MB RAMP, which has a voltage range of -I- 1 .7 V to 
-I- 22.5V (see Figure 8-58). 

Band Edge Comparators @ 

This circuit consists of four comparators that sequentially go positive at the frequency band switching points of 
the multiband span. The + 22.3V REF voltage from the Frequency Control Assembly is applied to the resistive 
voltage divider consisting of R7 through Rll. Voltages from this divider go to the negative inputs of op amps 
UlA, UIB, U2A, and U2B, which are connected as voltage comparators. The multiband sweep, MB RAMP, 
from the output of U3A, is applied to the positive inputs of UlA, UIB, U2A, and U2B. The output of each 
comparator is approximately - 3V when the positive input is at a lower voltage than the negative input. When 
the voltage at the positive input exceeds that at the negative input, the output will be approximately + 24V. The 
op amps UIB, UlA, U2B, and U2A go positive in sequence during a single sweep ramp. The output of each 
remains positive until the next sweep ramp is started (see Figure 8-58). The comparator outputs go to both the 
Band Logic and the Stop Sweep triggers. 

Band Logic 9 

The outputs of the Band Edge Comparators (U2A, U2B, UlA, and UIB) drive the Band Logic transistors, 
where five band lines (B2 through B6) are activated in sequence during one multiband sweep (see Figure 8-58). 
When the outputs of all comparators are negative, Band 2 transistor Q5 is turned on, providing -i- 14V on line 
B2. The emitter of Q5 is at + 14V only when the MULTIBAND line is activated (-1- 15V); otherwise it is open. 
When the output of UIB goes positive ( + 24V), Q5 is turned off and the inverter Q24 is turned off, which turns 
on Q4 to provide -i- 15V on line B3. At the next band edge, when U 1 A has a positive output, Q4 is turned off by 



8-17'7 




Service 



Model 8569B 




SAND EDGE COMPARATOR! 
UAND EDGE COMPARATOR 2 
BAND EDGE COMPARATOR 3 
BAND EOGE COMPARATOR 4 
BAN 0 2 
BAND 3 
BAND 4 
BAND 5 
BAND 6 
STOP SWP 
OVER SWP BLANK 












MB FA (INVERTED) 
PROPORTIONAL TO YTO 

FR£Q(-5mv/MHz FOR 
YTO FUNDAMENTAL) 






YTF FA 
PROPORTIONAL TO 
YTF FREOd m«/MHj| 







+24V 

-3V 

+24V 

-3V 

♦24V 

-3V 

+24V 

-3V 

■+I5V 

-I5V 

+15V 

-I5V 

+15V 

-15V 

♦15V 

-15V 

♦ 15V 
-15V 

+25V 

+10V 

+14V 

♦0.3V 

♦5V 



-5V 

+22.5V 



♦1.7V 

-22V 



-10.2V 

♦22V 



8-178 



Figure 8-58. A18 Full Multiband Assembly , Timing Diagram 








Model 8569B 



Service 



this voltage applied through CR8. Q23 is also turned off, which turns on Q3 to provide + 15V on line B4. The 
circuits for Band 5 and Band 6 work in the same manner. In the multiband mode, the FREQUENCY BAND 
GHz switch on the front panel is disconnected and the band lines activated in this circuit go to other assemblies 
to control mixer diode bias, flatness gain compensation, and the N/5 Attenuator. 

Stop Sweep Triggers O 

The Band Edge Comparators drive the Stop Sweep Triggers, which stop the sweep for approximately 15 ms 
while the spectrum analyzer is switching from one band to the next (see Figure 8-58). Since there are four 
identical Stop Sweep Triggers, the operation of only one of these will be described. When the output of U2A 
goes from negative to positive, this transition is coupled through Cl and R31 to the base of Q21, momentarily 
turning it on. This shunts the collector of Q21 to ground, which turns on Q25. When Q25 is on, +25V is 
applied through CRM to the Sweep Generator Assembly, where this STOP SWP signal stops the sweep at its 
current level and holds it there until the line is opened. The output from Q25 is also ORed into the OVER 
SWEEP BLANK line through CR13 so that the CRT is blanked while the sweep is stopped. 

5/N Amplifier O 

The multiband sweep, MB RAMP, ( + 1 .7V to + 22.5V) from the Sweep + Offset Amplifier circuit, goes to the 
5/N Amplifier where it is amplified and offset an amount selected by the band lines B2 through B6, which are 
activated in the Band Logic circuit. These band lines are activated in sequence during a single sweep. The output 
of this stage is the MULTIBAND FREQ ANALOG signal (proportion^ to the YTO frequency) that goes to the 
Frequency Control Assembly, where it is switched to the YTO FREQ ANALOG line (see Figure 8-54). The YTO 
FREQ ANALOG signal then goes to the YIG Driver Assembly to drive the YTO Main Coil. The MULTIBAND 
FREQ ANALOG signal has a level of - 5 mV per MHz divided by the harmonic number N (see schematic 
Notes 5 and 6). 

The 5/N Amplifier circuit has op amp U4A connected as an inverting amplifier in which different sets of input 
and feedback resistors are selected by FET switches. There are five nearly identical sections, which are switched 
in one at a time. They provide inverted gains of 5/N, where N = 1 to 5. The operation of the N = 5 section will 
be described. When the B6 line is not activated (open circuit at the source in the Band Logic circuit), Q16 has 
approximately — 15V at both the btise and the emitter. This is enough reverse bias at the gate of Q15 to keep it 
turned off. There is a pull-down resistor at — 15V for the B6 line, which is located in the Frequency Control 
Assembly. 

When the B6 line is activated (-1- 15V), Q16 is turned on with the base at approximately -I-0.6V and the emitter 
at OV, connecting the gate of Q15 to ground. Now Q15 is no longer reverse biased by R45, but is turned on 
because the source and gate are at the same potential. (The source is at a virtual ground because of the operation 
of U4A.) With Q15 on, the input resistors R41 and R43 and the feedback resistor R42 are connected to the 
negative input U4A, giving an inverted gain of 1 (5/5) to the sweep ramp. R43 provides an offset to account for 
the 321.4 MHz. It also provides a slight overlap of frequencies between bands to ensure that there will be no 
gaps. 

With Q15 on, CR15 has no effect; but when Q15 and this section are off, CR15 clamps the drain voltage of Q15 
at —0.6V. This prevents Q15 from being turned on by the output of U4A via R42. This diode is not necessary 
for the N = 1 section. 

When the B5 line is activated (+ 14V), the N = 4 section is switched in, giving an inverted gain of 1.25 (5/4) to 
the sweep. The B4, B3, and B2 lines respectively, switch in the N = 3, N = 2, and N = 1 sections for inverted gains 
of 1.67, 2.5 and 5. 



Oversweep Blanking O 

This circuit provides a blanking signal which goes to the Z Axis Amplifier Assembly and blanks the CRT when 
the frequency is swept more than a slight margin beyond the band edges. Nominally, it blanks the CRT when the 
sweep exceeds the frequency range of the coarse TUNING control, which is slightly larger than the specified 
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band edges. The YTO FREQ ANALOG signal from the Frequency Control Assembly is apphed to the negative 
input of U3B, which is connected as an inverting unity gain amplifier. The output from U3B goes to the positive 
input of U7A and to the negative input of U7B, which are op amps connected as comparators. Reference 
voltage + lOV REF is applied to the positive input of U7B and reference voltage + 22.3V REF to the negative 
input of U7A. These two voltages are the voltages at the limits of the coarse TUNING potentiometer. For a 
sweep plus tune voltage at output of U3B between + lOV and + 22.3V, the outputs of both U7A and U7B are 
negative (about - 3V), and are isolated from the OVER SWP BLANK line by CRl 1 and CR12. If the output of 
U3B is less than + lOV, U7B goes positive to about +24V for that part of the frequency span. The output of 
U7B goes through CR12 and R30 to the Z Axis Amplifier Assembly, blanking the CRT. If the output of U3B is 
greater than + 22.3 V, U7A goes positive to about + 24V for that portion of the frequency span. The output of 
U7A goes through CRll and R30 to the Z Axis Amplifier Assembly to blank the CRT. For narrow frequency 
spans (1 kHz/DIV to 2 MHz/DIV), and for the ZERO SPAN mode, the NARROW line is activated (+ 15V), 
which turns on Q2 and shunts the OVER SWP BLANK line to ground. This disables the oversweep blank 
function for narrow frequency spans. For wide frequency spans,no more than half the CRT trace is blanked. 



Full! Sweep Amplifier Q 

The SWEEP ramp from the Sweep Generator Assembly goes to this stage, where it is amphfied and offset an 
amount as selected by the band lines B1 through B6 and BEM from the FREQUENCY BAND GHz switch. 
The output of this stage is the FULL FREQ ANALOG signal (proportional to the YTO frequency) that goes to 
the Frequency Control Assembly, where it is switched to the YTO FREQ ANALOG line. The YTO FREQ 
ANALOG signal then goes to the YIG Driver Assembly to drive the YTO Main Coil. 

This stage has op amp USA connected as an inverting amplifier in which different sets of input and feedback 
resistor are selected by FET switches. There are three nearly identical sections, which are switched in one at a 
time. These sections are similar to those in the 5/N Amplifier circuit. (Refer to that circuit for operation of a 
typical section.) When the B1 line is activated (+ 15V), the B1 section is switched in, giving an inverted gain of 
0.91 for the sweep and 1 .47 for the + lOV REF. When the B2, B3, B4, B5, or BEM line is activated (+ 15V), the 
corresponding section is switched in, giving an inverted gain of 1.22 for the sweep and 1.61 for the + lOV REF. 
When the B6 line is activated (+ 15V), the corresponding section is switched in, giving a geiin of 1.16 for the 
sweep and 1 .59 for the + lOV REF. The FULL FREQ ANALOG output is — 5 mV per MHz divided by the 
harmonic number N (see schematic Notes 5 and 6). 



AST Full Span 0 

With the SWEEP TIME/DIV switch set to AUTO, the sweep time is automatically controlled by the Auto 
Sweep Time (AST) circuits. The sweep time is varied as a function of RESOLUTION BW, FREQUENCY 
SPAN/DIV, and VIDEO FILTER settings to maintain absolute amplitude calibration. In the PER DIV F mode, 
this circuit controls the sweep time as a function of the FREQUENCY BAND GHz setting. In the FULL 
BAND mode, the circuit is switched in but has no effect on sweep time because the RESOLUTION BW and 
VIDEO FILTER are fixed respectively at 3 MHz and .003. Under these conditions the sweep time is determined 
solely by the Current Limit circuit in the Sweep Generator Assembly. 

In FULL BAND or PER DIV F, the FULL line is activated ( + 15V), and this signal through CR39 turns on Q33 
to connect CR21, CR22, CR23, CR24, CR25, and CR26 to ground. 

There are six identical AST switches for the bands B1 through B6 (see schematic Note 6). The operation of the 
Band 6 AST circuit will be described. When Band 6 is selected (10.5-22 GHz) by the FREQUENCY BAND 
GHz switch, the B6 line is activated (+ 15V), which turns on Q27 to connect the Band 6 AST resistor R68 to 
ground through CR21 and Q33. The other end of R68 is connected through CR19 to the AST BW-FS line. 
Switching the AST resistors in controls the current in the AST BW-FS line, which in turn controls the sweep 
time of the sweep ramp generated in the Sweep Generator Assembly. The lower the resistance, the faster the 
sweep speed. 
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Multiband Marker O 

This circuit provides the marker for the multiband 1.7-22 GHz SPAN mode. When not in 1 .7 - 22 GHz SPAN 
mode, the MULTIBAND line is not activated, and - 15V through RlOO and CR35 is applied to the negative 
input of U5A, which offsets the ramp sufficiently to disable the Multiband marker. When the MULTIBAND 
line is activated (+15V), VR35 is reverse biased, and RlOO causes no offset. Op amp USB inverts the YTF 
FREQ ANALOG signal from the Frequency Control Assembly. This signal is proportional to the frequency to 
which the spectrum analyzer is swept in the multiband mode (-1 mV/MHz). Op amp USA is an inverting 
amplifier with a gain of 50. The CENTER FREQ line from the Frequency Control Assembly is proportional to 
the FREQUENCY GHz readout (+ 1 mV/MHz). The YTF FREQ ANALOG and CENTER FREQ voltages 
are summed through R98 and R99 at the negative input of USA. When the two inputs are near the same 
absolute level, the output of USA is a positive-going ramp. The output of op amp USB, an inverting unity gain 
amplifier, is a negative-going ramp when the output of USA is a positive-going ramp. As long as the output of 
USB is greater than that of USA, the output at the junction of CR36 and CR37 will be a negative-going ramp 
from USB. When the output of USB is less than that of USA, the output at the junction of CR36 and CR37 will 
be a positive-going ramp from USA. This generates a positive V-shaped pulse with its apex at OV R104 and RIOS 
offset the “V” pulse so that its apex is at approximately - 6V. CR38 allows this marker to be ORed with the Full 
Marker. The MARKER pulse generated goes to the Video Assembly, where it is added to the vertical signal to 
produce a “V” notch marker on the CRT trace at the frequency corresponding to that on the FREQUENCY 
GHz display. 

Full Marker O 

This circuit provides the marker in the full span modes of FULL BAND and PER DIV F. When not in a full 
span mode, the FULL line is not activated and — 15V through R108 and CR40 is applied to the negative input 
of U6A. This offsets the ramp sufficiently to disable the FULL marker. When in a full span mode, the FULL 
line is activated (-1- 15V), CR40 is reverse biased, and R108 causes no offset. Op amp U6A is an inverting 
amplifier with a gain of 50. The BUFF TUNE signal from the Frequency Control Assembly is proportional to 
the FREQUENCY GHz readout, and also to the center frequency in PER DIV mode ( + 5 mV/MHz). The 
FULL FREQ ANALOG signal is proportional to the frequency to which the spectrum analyzer is swept in the 
full band modes ( - 5 mV/MHz). The BUFF TUNE and FULL FREQ ANALOG voltages are summed through 
R106 and R107 at the negative input of U6A. When the two inputs are ne 2 U‘ the same absolute level, the output 
of U6A will be a positive-going ramp. The output of op amp U6B, an inverting unity gain amplifier, is a 
negative-going ramp when the output of U6A is a positive-going ramp. As long as the output of U6B is greater 
than the output of U6A, the signd at the junction of CR41 and CR42 will be a negative-going ramp from the 
output of U6B. When the output of U6B is less than that of U6A, the output at the junction of CR41 and CR42 
will be a positive-going ramp taken from U6A. This generates a positive V-shaped pulse with its apex at OV. 
R112 and R113 offset this “V” pulse so that its apex is at approximately -6V. CR43 allows this marker to be 
ORed with the Multiband Marker. The MARKER pulse generated goes to the Video Assembly, where it is 
added to the vertical signal to produce a “V” notch marker on the CRT trace at the frequency corresponding to 
that on the FREQUENCY GHz display. 
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Figure 8-59. A18 Full Multiband Assembly, Component Locations 
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A19 YIG DRIVER ASSEMBLY, CIRCUIT DESCRIPTION 

A19 YIG Driver Assembly contains circuits that tune the YIG-Tuned Oscillator (YTO) over the frequency range 
from 2.00 GHz to 4.46 GHz. Tuning is accomplished by controlling the current (which is proportional to 
frequency) in the YTO Main Coil. Also in this assembly are the circuits that tune the YIG-Tlined Filter (YTF) 
preselector over the frequency range from 1.7 GHz to 22 GHz. lUning is accomplished by controlling the 
current (which is proportional to frequency) in the YTF coil. El through E14 are insulated terminals that are 
used to reduce leakage currents to sensitive signal paths. 

- 20V Reference Supply O 

Op amp U1 is connected as a non-inverting amplifier with a gain of 2. A reference voltage (- lOV REF) from 
the Frequency Control Assembly is applied to the non-inverting ( -I- ) input of U1 , providing a - 20.0V reference 
voltage at the output. 

YTO Main Coil Predriver @ 

The main input to this stage is the YTO FREQ ANALOG signal which comes from the Frequency Control 
Assembly. This is a precise voltage equal to - 5 mV per MHz for fundamental (N = 1) mixing mode. For 
harmonic mixing bands, this voltage is divided by the harmonic number N (see schematic Notes 5 and 6). For 
narrow frequency spans (1 kHz/DIV to 2 MHz/DIV) and for ZERO SPAN mode, the voltage from the 
TUNING control determines the YTO FREQ ANALOG voltage. For wide frequency spans (5 MHz/DIV to 
500 MHz/DIV), the attenuated sweep ramp is summed with the voltage from the TLWING control in the 
Frequency Control Assembly to produce the YTO FREQ ANALOG voltage. For the full band modes (FULL 
BAND and PER DIV F) and for the multiband mode (1.7-22 GHz SPAN), the FULL BAND FREQ ANA- 
LOG or the MULTIBAND FREQ ANALOG voltage is generated in the Full Multiband Assembly and switched 
to the YTO FREQ ANALOG line in the Frequency Control Assembly. The YTO FREQ ANALOG signal goes 
through R8, R9, and RIO to the negative input of op amp U3. This stage is an inverting amplifier with a gain of 
0.5 for the YTO FREQ ANALOG voltage, with the YTO GAIN adjustment R8 at its nominal position. 

A reference voltage ( - 20V REF) from U1 is applied through the voltage divider R4 and R1 1 to put - 10.25V at 
the positive input of U3. The — 20V REF also goes through R5, R6, and R7 to the negative input of U3, where it 
cancels most of the offset that was introduced at the positive input. YTO OFFSET R5 is adjusted to tune the 
YTO to 2.05 GHz when - 10.25V is applied to the YTO FREQ ANALOG input. The negative input of U3 is at 
a virtual potential equal to the voltage at the positive input of U3 (i.e., - 10.25), because of the operation of the 
op amp. Thus with the YTO FREQ ANALOG voltage at — 10.25V, the YTO GAIN adjustment R8 has no 
effect because there is no current through it. This makes the YTO GAIN adjustment non-interacting with the 
YTO OFFSET adjustment, when the latter is first adjusted with the YTO FREQ ANALOG voltage at 

- 10.25V. The YTO GAIN adjustment is then adjusted to tune the YTO to 4.4 GHz when - 22V is at the YTO 
FREQ ANALOG input. Cl is placed across the input of U3 to reduce its susceptibility tO external RF interfer- 
ence. 

YTF Coil Predriver O 

The main input to this stage is the YTF FREQ ANALOG signal that comes from the Frequency Control 
Assembly. This is a precise voltage equal to + 1 mV per MHz. This voltage varies from + 1.7V to + 22V as the 
YTF is tuned from 1 .7 to 22 GHz. The YTF FREQ ANALOG signal goes through R17, R18, and R19, and also 
through R20 and C2 (a speed-up circuit to compensate for some of the magnetic delay in the YTF coil) to the 
negative input of op amp U4. This stage is an inverting amplifier with a gain of 0.9 for the YTF FREQ 
ANALOG voltage, when the YTF GAIN adjustment R17 is at its nominal position. 

The + lOV reference voltage ( + lOV REF) from the Frequency Control Assembly is applied through the voltage 
divider R13 and R25 to put + 2.00V at the positive input of U4. The + lOV REF also goes through R14, R15, 
and R16 to the negative input of U4, where it cancels the offset that was introduced at the positive input. The 
YTF OFFSET adjustment R14 is adjusted to tune the YTF to 2.00 GHz when + 2.00V is at the YTF FREQ 
ANALOG input. The negative input of U4 is at a virtual potential equal to the voltage at the positive input of 
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U4 (i.e., +2.00 V), because of the operation of the op amp. Thus with the YTF FREQ ANALOG voltage at 
+ 2.00V, the YTF GAIN adjustment R17 has no effect, because there is no current through it. This makes the 
YTF GAIN adjustment non-interacting with the YTF OFFSET adjustment when the latter is first adjusted with 
the YTF FREQ ANALOG voltage at + 2.00V. The YTF GAIN adjustment is then adjusted to tune the YTF to 
10 GHz when + lO.OOV is at the YTF FREQ ANALOG input. The YTF GAIN and OFFSET adjustments are 
made with the front-panel PRESELECTOR PEAK control at mid-position. PRESELECTOR PEAK control 
varies the YTF passband for best YTO-YTF tracking and display amplitude accuracy. It adjusts the offset of the 
YTF over a range of approximately ± 40 MHz. 

The YTF Track switch, SI, is switched to the TEST position for adjusting the YTF OFFSET and YTF GAIN 
adjustments. With the spectrum analyzer in ZERO SPAN and AUTO STABILIZER OFF, a signal is applied to 
the analyzer input. When the analyzer is tuned to that frequency, the YTF passband at that particular frequency 
will be swept and displayed on the CRT. This display has a calibration of about 20 MHz/DIV. (The actual 
passband of the YTF is the reverse of that seen on the CRT.) In the TEST position of SI , a sweep ramp of - 5V 
to +5V is applied through R21, SI, and R24 to the negative input of U4, sweeping the YTF. In the NORM 
position of SI, R22 is connected from R24 to ground, thus presenting the same resistance to the negative input 
of U4 in NORM as in TEST. This is done so there will be no offset difference between the two settings. The YTF 
MOD input through C3 enables the YTF offset to be modulated for the test purpose of adjusting and checking 
tracking and amplitude flatness. 



YTO Main Coil Driver 0 

The signal from the output of the YTO Main Coil Predriver is applied to op amp U2 of the YTO Main Coil 
Driver circuit. This driver produces current for the Main Coil of the YTO that is proportional to the input 
voltage of this stage. Ql, Q2, and Q3 are connected in a three-transistor Darlington configuration to provide 
the necessary current capability and accuracy. 

The current through the sense resistor R34, which differs from the current in the Main Coil by only a small 
amount, produces a voltage across R34 which is sensed differentially. At the transistor side of R34, the signed is 
applied as negative feedback through R30 to the negative input of U2. A slight amount of positive feedback 
from the ground side of R34 is applied through R29 to the positive input of U2. This stage has a voltage-to- 
current conversion of 104 mV/mA. CRl and VR3 clamp the YTO COIL + voltage during retrace at approxi- 
mately - 125V ( - 83V across the YTO Main Coil) to provide flyback voltage limiting for Ql , Q2, and Q3 . C4 is 
placed across the input of U4 to reduce its susceptibility to external RF interference. 

For narrow frequency spans (1 kHz/DIV to 2 MHz/DIV) and for ZERO SPAN mode, the NARROW line is 
activated (+ 14V)» turning on relay Kl, which shunts R36 to put C5, C6, and C7 (along with the series resistor 
R35) across the YTO Main Coil. This filter reduces the noise applied to the Main Coil when it is not being 
swept. R36 allows C5, C6, and Cl to be charged when the relay is open, so that there will not be a large jump in 
frequency when it is closed. CR8 provides flyback voltage clamping of the relay coil. 



YTF Coil Driver O 

The signal from the output of the YTF Coil Predriver is applied to op amp U5 of the YTF Coil Driver. This 
driver produces current for the YTF Coil that is proportion^ to the input voltage to this stage. Q4, Q5, and Q6 
are connected in a three-transistor Darlington configuration to provide the necessary current capability and 
accuracy. 

The current through the sense resistor R59, which differs from the current in the coil by only a small amount, 
produces a voltage across R59 which is sensed differentially. At the transistor side of R39, the signal is applied as 
negative feedback through R55 to the negative input of U5. A slight amount of positive feedback from the 
ground side of R59 is applied through R54 to the positive input of U5. This stage has a voltage-to-current 
conversion of 67.7 mV/mA. CR7 and VR4 clamp the YTF voltage during retrace at approximately — 125V 
( - 83V across the YTF Coil), providing flyback voltage limiting for Q4, Q5, and Q6. 
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Above 10 GHz, the relationship of current versus YTF frequency is nonlinear and requires compensation. The 
Linearity Correction circuit provides piecewise linearity correction in five segments. Since the same circuit 
configuration is used for each segment, only the operation for the YTF LIN 18 adjustment will be described. 
The YTF LIN 18 adjustment, R45, is adjusted to track the YTF to the YTO at 18 GHz. The breakpoint of this 
segment, where it begins to have an effect, is approximately at 16 GHz. R43 and R44 form a voltage divider 
with a voltage of - 4.7V at their junction. When the YTF is tuned to 16 GHz, the voltage at TP8 is - 5.3V This 
is one diode drop (0.6V) lower than the voltage at the junction of R43 and R44, which (because of CR4) is just 
enough to start current through R45. R45 and R43 shunt the sense resistor R59, raising the gain of the stage for 
frequencies above approximately 16 Ghz and compensating for the lower tuning sensitivity of the YTF at higher 
frequencies. For frequencies below 16 GHz, CR4 is reverse biased, and the YTF LIN 18 circuit has no effect. 
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A20 BIAS ASSEMBLY, CIRCUIT DESCRIPTION 

A20 Bias Assembly has two functions. It biases the Schottky mixer diode, the PIN diode switch, and the buffer 
MOSFET (metal semiconductor field-effect transistor) in A30 First Mixer Assembly, and it controls the gain of 
A28 Variable Gain Assembly to compensate for variations in conversion efficiency as a function of frequency. 

Sweep + Tune Inverter O 

The input to this circuit is a — lOV to —22.3V ramp, the YTO FREQ ANALOG from A17 Frequency Control 
Assembly. The output is a ramp voltage, OV to -l- 13V, that is then processed by the band compensation amplifi- 
ers to control the Non-Linear Current Source. 

Band 1 Compensation O 

Refer to Band 4 Compensation 0 . 

Band 2 Compensation O , Band 3 Compensation O , Band 7 Compensation O , Band 8 Com- 
pensation 0 , Band 9 Compensation Q , and Band 10 Compensation 

When Band 2 is selected, the B2 line goes to + 15V, turning on FET Q2. This enables U2B to set the base 
voltage, and hence the attenuating current, of Q7 in the Non-Linear Current Source. 

The output of the Band 2 Compensation circuit is the sum of three voltages: the output of U2B, the voltage set 
by B2A potentiometer R22, and the voltage at the input side of R 19. At the low end of Band 2, however, the 
output is affected by R22 only, because the other two voltages are zero. As frequency increases, the other 
voltages come into play, pulling the output in opposite directions. If the gain of the inverting op amp is set to 
zero by B2B potentiometer R18, R19 pulls the output high to increase attenuation as a function of frequency. If 
R18 is adjusted fully clockwise, the attenuation decreases as a function of frequency. 

The Band 3 Compensation circuit is identical in operation to the Band 2 Compensation circuit. The Band 7-10 
Compensation circuits are identical in operation to the Band 2 Compensation circuit. 

Band 4 Compensation O 

The Band 1 , Band 4, Band 5, emd Band 6 Compensation circuits are similar to the Band 2 Compensation circuit 
except that additional stages allow more compensation to be added at different frequencies. Zener diodes VRl 
through VR6 determine at what frequency the added gain is available. The feedback adjustments on the op 
amps determine the amount of added gain. 

Since these four circuits are alnlost identical, only the Band 4 Compensation circuit is described in detail. The 
voltage at the cathode of VR2 (OV to + 13V ramp) increases as the instrument sweeps through the band, and the 
diodes VR2 and VR3 are turned on in sequence. For the first 25 percent of the band, neither VR2 nor VR3 
conducts, so the voltage at the output (and therefore the gain) is determined only by B4A potentiometer R40. 
Beyond the 25-percent point of the band, VR2 conducts, allowing U3B to affect the output voltage. The 
amount of its effect is determined by B4B potentiometer R36. Beyond the 60-percent point, VR3 also conducts, 
allowing U3A to affect the output voltage. The amount of its effect is determined by ]^C potentiometer R35. 

Band 5 Compensation O and Band 6 Compensation 0 

The Band 5 and Band 6 Compensation circuits are identical in operation to the Band 4 Compensation circuit. 

Non-Linear Current Source o 

This circuit sinks varying amounts of current from the PIN attenuator diodes in A28 Variable Gain Assembly. 
The higher the input voltage to U 12, the more current is sunk through the attenuating codes, causing the gain of 
A28 Variable Gain Assembly to decrease. 
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Mixer Diode Bias O 

The bias of the mixer diode in ABO First Mixer Assembly depends on the harmonic mixing number. For B3, 
conventional resistive biasing is used. In Band 3 (B3 line goes to + 15V), the output of USB goes low. Optimum 
flatness is realized by adjusting V3 potentiometer R77. 

For the other harmonics, B1 , B2, B4, B5, and B6, the mixer diode is driven by a virtual negative resistance. This 
helps to keep the conduction angle constant as a function of local oscillator (LO) power into the mixer diode. 
For example, in Band 4 (B4 line goes to + 15V), Q9 is turned on and the output voltage is partially determined 
by V4 adjustment R85. The current through R90, which is also the current through the mixing diode is sensed 
by USA, and the output changes to maintain the same conduction angle for the diode. If the output of USA is 
monitored with an oscilloscope at TP5 during fuU band operation, the waveform should be irregular with at 
least a 0.5V peak-to-peak ripple, indicating that USA is correcting for fluctuations in LO output power as a 
function of frequency. 

PIN Diode Driver O 

ABO First Mixer Assembly is optimized for the high end of the operating frequency range. To maintain good 
performance at the low end. Band 1, a tank circuit in the First Mixer Assembly is switched into the mixer 
circuitry by a PIN diode when the B1 line goes to + 15V. Q13 is a current sink for the pin diode. When the B1 
line goes low (open), Q13 is turned off; the voltage divider of R114 and R116 produces +20V, reverse biasing 
the pin diode and turning it off. 

Power Supplies O 

The power supplies include filters for the +15V and -15V supplies, and a regulator to generate the +5V 
DRAIN BIAS for the buffer MOSFET in A30 First Mixer Assembly. 
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Figure 8-63. A20 Bias Assembly, Component Locations 
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A21 VIDEO 100 Hz ASSEMBLY, CIRCUIT DESCRIPTION 

NOTE 

A21 Video Assembly (Option 002), HP Part Number 08565-60024, does not 
include the 100- and 300-Hz bandwidths. 

A21 Video 100 Hz Assembly filters the detected signal from A22 Log Amplifier Assembly as selected by the 
VIDEO FILTER and RESOLUTION BW switches. It scales the amplitude according to the AMPLITUDE 
SCALE selected at the front panel. It also controls A27 Bandwidth Filter No. 1 Assembly, A23 Bandwidth 
Filter No. 2 Assembly, and A26 3 MHz Filter Assembly to determine selection of RESOLUTION BW, and it 
varies the AUTO sweep time according to VIDEO FILTER and RESOLUTION BW settings. 



A21 Video 100 Hz Assembly contains the Video Filter Resistor Select, the RESOLUTION BW control circuitry 
(consisting of the Crystal-LC BW Select, the Crystal Bandwidth and Video Filter Capacitor Select, and the LC 
Bandwidth and Video Filter Capacitor Select), and the Amplitude Scale circuitry (consisting of the First Video 
Amplifier, the Scale Attenuator, and the Second Video Amplifier). 



Video filtering is accomplished by the use of an RC filter. The amount of filtering is proportional to the 
resolution bandwidth; therefore, whenever the VIDEO FILTER switch or the RESOLUTION BW switch posi- 
tion is changed, it is necessary to change the degree of filtering. The VIDEO FILTER switch varies the resistive 
portion of the RC filter by switching in different resistors in the Video Filter Resistor Select circuit. The 
RESOLUTION BW switch selects the capacitive portion of the RC filter by switching in different capacitors in 
the Crystal Bandwidth and Video Filter Capacitor Select circuit and the LC Bandwidth and Video Filter Capaci- 
tor Select circuit. 



When the SWEEP TIME/DI V switch is set to AUTO, the sweep time is controlled to provide the fastest 
possible sweep time while still maintaining amplitude calibration. Therefore, when either the VIDEO FILTER 
or RESOLUTION BW setting is changed, the sweep time is changed by varying the current supplied by the 
Auto Sweep Time Video Filter line or the Auto Sweep Time Bandwidth-Frequency Span. 



The Crystal-LC Bandwidth Select circuit decodes information from the RESOLUTION BW switch and con- 
trols the BW5 line to determine whether crystal or LC filters are used in All and A23. LC filtering is used for 
the four widest bandwidths (100 kHz to 3 MHz) and crystal filtering, for the 30-kHz through 1-MHz band- 
widths. The 100-Hz, 300-Hz, and 1-kHz bandwidths are filtered in A26 3 MHz Filter Assembly. In Option 002, 
the 1-kHz bandwidth is filtered in A27 and A23; and there is no 100 Hz or 300 Hz bandwidth filtering. 



When LC filtering is used, the LC Bandwidth and Video Filter Capacitor Select circuit controls (through the 
BW7 line) the current for the PIN diodes in All and A23. When crystal filtering is used, the Crystal Bandwidth 
and Video Filter Capacitor Select circuit performs this function through the BW6 line. 



Changes in the AMPLITUDE SCALE are accomplished by first amplifying the video signal and then attenuat- 
ing it various amounts. The accuracy of absolute measurements is maximized by minimizing errors introduced 
in the peak signal voltage. This is accomplished by the First Video Amplifier (see Figure 8-65), which first 
offsets the OV to -l- 0.8V video signal to - 0.8V to OV and then amplifies it by a gain of 9. This amplified signal 
is then attenuated in the Scale Attenuator, which is controlled by the AMPLITUDE SCALE setting on the front 
panel. The Second Video Amplifier offsets the signal again and amplifies it by a gain of 1.11 so that +0.8V 
represents a full-screen deflection. The signal is then sent to AS X-Y Amplifier Assembly to be displayed on the 
CRT, to A9 Data Converter Assembly for digit 2 il processing before display on the CRT, to A16 Sweep Genera- 
tor Assembly to trigger the sweep in the VIDEO mode, and to the rear panel for the VERTICAL OUTPUT. 
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Figure 8-65. Amplitude Scale Control Circuits 

Video Filter Resistor Select O 

With the VIDEO FILTER switch in OFF, + 15 V is routed through the switch to the bases of Q4 and Q6. These 
transistors turn on, turning on Q1 and grounding the AST VF (Auto Sweep Time Video Filter) line to A16 
Sweep Generator Assembly. The only series resistance the signal sees is the output of A22 Log Amplifier 
Assembly (approximately 14712). In the .3 position, Q14 and Q16 are turned on, turning on Q 12 to route the 
VIDEO signal through R1 1 and to place R16 in parallel with R40 on the AST VF line. The . 1 , .03, .01 , and .003 
positions operate in the same way, except that in the .003 position, only R40 is connected to the AST VF line. 

The .003 position can also be activated by + 15V, routed through the FREQUENCY SPAN MODE switch when 
it is in the FULL BAND, or the 1.7-22 GHz SPAN mode. In the NOISE AVG positions, Q39 is turned on, 
turning on Q37 to route the signal through R35. The video bandwidth is further reduced by turning on Q26 and 
Q21, shunting the signal with C8. The Auto Sweep Time Bandwidth-Frequency Span line to A16 Sweep Gener- 
ator Assembly, AST BW-FS, adjusts the AUTO sweep time and is shunted to ground through R81 . 



Crystal-LC Bandwidth Select © 

Either LC or crystal filtering is selected by routing + 15V through five dc control lines (BWO through BW4) 
from the front panel RESOLUTION BW switch. Each of the lines BWl through BW4 selects one of the crystal 
and one of the LC bandwidths. The BWO line determines whether crystcil or LC bandwidth filtering is selected. 
In the LC mode, a -f- 15V is applied to the base of Q9, which turns on Q15 and turns off Q13, causing BW5 to 
reach about -f- 14.8V This enables only the LC bandwidths (in A27 and A23). When BWO is low, Q9 and Q15 
are off and Q13 is on, causing BW5 to go to about — 0.5V. This enables only the crystal bandwidths. 



Crystal Bandwidth and Video Filter Capacitor Select 0 
LC Bandwidth and Video Filter Capacitor Select © 

The approximately + lOV of the AST BW-FS line is buffered by UlA and doubled by UIB (both in the LC 
Bandwidth and Video Filter Capacitor Select circuit). R31 provides a constant current to the AST BW-FS line. 

When 3 kHz BW (BW2) is selected, two actions take place. The -l- 15V is routed through the RESOLUTION 
BW switch to the base of Q7 and Q32. These two transistors turn on, turning on Q8 and Q36 and grounding 
one end of C2, C6, and R72. C2 (the effect of C6 is negligible) forms the capacitive portion of the RC low-pass 
Video Filter. The current through R72 is applied to A16 Sweep Generator Assembly for control of the AUTO 
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sweep time. At the same time, BWO is open, allowing BW5 to go low and turn off the LC section of All and 
A23. This also keeps Q38 sind Q40 off, enabhng the crystal band widths to be controlled individually. When Q7 
and Q8 turn on, the PIN diode current in BW6 is set by the voltage source Q5 and R55. The 3 kHz BW ADJ, 
R55, adjusts the 3 kHz resolution bandwidth to allow for PIN diode tolerances. When other crystal bandwidths 
are selected, other transistor pairs are turned on. This changes the PIN diode current in BW6, varies the AUTO 
sweep current in the AST BW-FS hne, and selects the capacitors used in the video filter. 



In the 1 kHz (except for Option 002), 300 Hz, and 100 Hz bandwidths, + 15V is applied to the BW 1 line 
through the front-panel RESOLUTION BW switch. This turns on Q56 and Q57, causing the BWIO line to go 
high, which enables the 1 kHz bandwidth. BWl also turns on Q3, Q7 and Q8, grounding one end of Cl and C2 
to form the capacitive portion of the RC low-pass filter and activating the 3 kHz bandwidth through BW6. 



In the 300 Hz bandwidth, -l- 15V is applied to BW9, turning on Q21 and shunting the signal with C8 and C18. 
BW9 also turns on Q59 and switches R126 in parallel with R130 to set the AUTO sweep time. 



In the 1(X) Hz bandwidth, + 15V is applied to BW8, turning on Q55 and shunting the signal with C19. BW8 also 
turns on Q58, placing R127 in parallel with R130 to set the AUTO sweep time. 



When selecting the 300 kHz BW (BW2), + 15V is appUed to the BWO line from the RESOLUTION BW switch. 
This drives the crystal or LC line (BW5) to about -I- 14.8V, which partially disables the crystal section and allows 
use of the LC bandwidths. Q40 turns on, back-biasing CRM and leaving the BW7 line free to control the LC 
bandwidths. Q30 also turns on, bringing BW6 low to turn the crystal bandwidths off and preventing Q3, Q7, 
QIO, and A18 from being turned on. With Q3, Q7, QIO, and Q18 off. Cl, C2, C3, and C4 cannot affect the 
video filter. BWO also turns Q31 on, which changes the AUTO sweep time by adding the weighting resistor R67 
to the AST BW-FS hne. The + 15V from the RESOLUTION BW switch (BW2 hne) turns on Q32 and Q36, 
grounding R71, R72, and C6. Q35 and R71 set the PIN diode current for the 300 kHz BW and aUow adjust- 
ment for PIN diode tolerances. The current through R72 and R67 fixes the AUTO sweep time, and C6 changes 
the amount of video filtering. CR37, CR38, and CR39 provide temperature compensation for the Q35 current 
source. 



The selection of other LC bandwidths, with the RESOLUTION BW switch, turns on other transistor pairs. 
This changes the LC PIN diode current in BW7, varies the AUTO sweep current in AST BW-FS, and selects the 
capacitor used in the video filter. The negative voltage from Q33 ensures that none of the transistor pairs for the 
narrower bandwidths turn on, thus preventing the grounding of capacitors Cl, C2, C3, and C4. Capacitors C5, 
C6, C7, and stray capacitance in the 3 MHz BW become the video filter capacitors for the appropriate LC 
bandwidths. The resistors R71, R74, and R77 control the current for the proper LC bandwidth PIN diodes. In 
the 100 kHz resolution bandwidth (BWl), the sweep time is correct without switching in additional AUTO 
sweep control current, and the PIN diode current is preset in All and A23. The conduction of Q31 adds R67 to 
the AST BS-FS line to speed up the AUTO sweep time for the wider LC resolution bandwidths. 



First Video Ampiifier O 

The detected and filtered video input (OV to +0.8V) is applied to the gate of Q43A. Q43, Q44, Q45, and Q46 
make up a differential amplifier. The gate of Q43A is the non-inverting input and the gate of Q43B, the 
inverting input. The output at the emitter of Q46 is fed back to the gate of Q43B through a voltage divider 
consisting of R95 and the series-parallel combination of R91, R92, and R93. C16 and L3 change this voltage 
division at high frequencies to help increase the gain. The voltage gain of the amphfier is 9. The + 15V is applied 
to the OFFSET adjustment R92 by - 0.8V so that the peak of the output signal is OV. This minimizes any errors 
that may be introduced by the Scale Attenuator in the peak signal voltage. With an input voltage range of OV to 
-t-0.8V, the signed at the emitter of Q46 will be -7.2V to OV. Q42 and Q41 are current sources to bias the 
differential amplifier, and Cl 7 is used to introduce negative feedback at high frequencies to prevent oscillation. 
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Scale Attenuator O 

In 10 dB/DIV or LIN, + 15V is routed through the front panel AMPLITUDE SCALE switch to the base of 
Q47, turning on Q47 and grounding one end of R99. R99 and R96 form a resistor divider which attenuates the 
output of the First Video Amplifier by about 1/10. This —0.72V to OV signal is then applied to the input of the 
Second Video Amplifier. 

In 5 dB/DIV, Q49 turns on and grounds R102, which attenuates the video signal by about 1/5. In 2 dB/DIV, 
R96 and R105 attenuate the signal by approximately 1/2, and in 1 dB/DIV the signal is not attenuated at all. 

Second Video Amplifier 0 

The Second Video Amplifier functions in the Scune way as the First Video Amplifier, with Q50, Q51, Q52, and 
Q53 making up the differential amplifier. The gate of Q50A is the non-inverting input, and the gate of Q50B is 
the inverting input. The output of the Scale Attenuator is clipped at about - 1 .2V by CR34 and CR35, and then 
applied to the gate of Q50A. The output of the emitter of Q53 is fed back to the gate of Q50B through the 
voltage divider consisting of R1 17 and the parallel combination of R1 14 and R132 and R1 15. The voltage gain 
of the amplifier is 1.11. R1 14 and R 132 are used to offset the input voltage by + 0.72V, and to compensate for 
the negative offset in the First Video Amplifier. With an input voltage of - 0.72V to OV, the signal at the emitter 
of Q53 (and at TPS) is OV to -I- 0.8V. Q54 is a current source to bias the differential amplifier, and Cl 1 supplies 
negative feedback at high frequencies to prevent oscillation. R118, R121, R120, and R119 buffer the various 
outputs. 

The FULL BAND frequency marker is generated by a negative voltage applied to R 122 and R94 from A18 Full 
Multiband Assembly. This forward biases CR33, causing the vertical signsd to A5 X-Y Amplifier Assembly and 
to A9 Data Converter Assembly to dip slightly (about - 0.05V) at the tuned frequency. 
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Figure 8-66. A21 Video-100 Hz Assembly, Component Locations 
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Figure 8-67. A21 Video-100 Hz Assembly ( Option 002), Component Locations 
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A22 LOG AMPLIFIER ASSEMBLY, CIRCUIT DESCRIPTION 

A22 Log i^plifier provides the ability to display signals in either a linear mode or 70 dB log mode. It also 
operates with the Step Gain Amplifier Assembly to provide the last 40 dB of step gain amplification of the 21 4 
MHz IF signal. 

The Log v^plifier Assembly has seven amplifier stages, with each stage capable of providing both linear and 
logarithrmc amplification. Following the amplifier stages, the amplifier IF signal is detected to produce the 
vertical signal for the display. An offset circuit, following the detector, is used in the log mode to offset the 
vertical output in steps equivalent to 40 dB of IF gain. 

Amplifier Stages (1st through 7th) 0900000 

The seven amphfier stages are similar in operation. They vary in their use as linear or log amplifiers, depending 
on the setting of the AMPLITUDE SCALE switch on the front panel. 

Log Mode of Operation 

The seven amplifier stages limit the gain in sequence to provide 70 dB of log amplification. Each stage consists 
of an emitter follower used as a voltage source to drive a common-base amplifier whose gain decreases with 
increasing signal level. 

Log Amplifier Gain. The operation of the second stage is described. In the log mode of operation, Q42 
(Gain Control Lines circuit) is on, forward biasing the log diodes CRIO and CRl 1, which are Schottky diodes 
with a forward bias voltage of approximately 0.4V The gain of the amplifier is set by the ratio of R52 to the 
total resistance Rt between the emitters of Q13 and Q8. An example of gain computation is shown in Figure 8- 
69. RT is at a minimum (approximately 150 ohms) for small sign^s when the ac signal current in the log diodes 
CRIO and CRll is small compared to their dc bias current. As the ac signal level is increased, the ac signal 
current increases to the level of the dc bias current and Rt increases because of current limiting in the diodes. 



Q24 OFF 



R52 

316 C30 




024 ON 



316 C30 




Figure 8-69. Simplified Log Amplifier Stage 
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The initial gain of the stage (approximately 10 dB) is set by the dc bias current through the log diodes CRIO and 
CRl 1 . The bias current is controlled by the temperature variable - 8VT supply at the emitter of Q24. With Q24 
off, the final gain of the stage (0 dB) is set by the circuit configuration (Rt becomes very large) and can be set 
further by the adjustment of R39 - 10 dB. 

Linear Mode of Operation 

Linear Gain. In the linear mode, the limiting action of the log diodes is removed from each of the seven 
amplifier stages. Q24 is turned off, and the dc bias current through the log diodes CRIO and CRll is zero. In 
the sixth and seventh stages, an alternate signal path is used to set the gain at about 5 dB per stage. The purpose 
of this fixed gain is to scale properly between the LOG and LIN modes. These stages are activated by the - 8VT 
from the AMPLITUDE SCALE switch through R34 LIN, R93, and RlOl, and finally through the cathodes of 
CR25 and CR28. The combined gain of the two stages is adjusted with R34 LIN, which controls the dc bias 
current in the PIN diodes. 

Linear Step Gain. In stages 2, 3, 4, and 5, an alternate signal path is used to provide 10 dB of gain per stage. 
This gain is used as switched gain in the LIN mode. This 40 dB of gain is switched as follows: With INPUT 
ATTEN at 0 dB and REF LEVEL dBm at - 60, the - 8VT is routed to the IF gain control line IFG4 to forward 
bias CR22 in the fifth stage. The gain of this stage is adjusted using R33 G4 as bias current control for CR22. 
Amplifier stage 4 is activated by control line IFG5, and its gain is adjusted with R30 G5. Amplifier stages 2 and 
3 are both activated by control line IFG6, providing a total of 20 dB of gain which can be set further by R27 G6. 

Gain Control Lines © 

The + 15V (in LOG mode) or ~ 8VT (in LIN mode) is routed through the front panel REFERENCE LEVEL 
switch to a combination of IFG4, IFG5, and IFG6 corresponding to the REFERENCE LEVEL selected.' In 
LOG mode, the IF gain lines are activated by -f 15V, which is routed to the Log Offset circuit through R24, R25, 
and R26. In LIN mode, the IF gain lines are activated by - 8VT. Current flows through R27, R30, and R33 to 
stages 2, 3, 4, and 5. When LOG/LIN is at + 15V, Q24 is saturated and the collector goes to — 8VT, which turns 
on the log diodes. When the LOG/LIN line is at — 8VT, Q14 is turned off and current flows through R34 to 
stages 6 and 7. 

Log Mode Temperature Controlled Variable Gain Amplifier O 

LOG/LIN Relationship. In LIN mode, when approximately 700 mV rms (+10 dBm) is applied to the input 
of the log amplifier, the voltage at the output of stage 7 (TP5) is about 1 .5 Vrms. With the same input signal in 
LOG mode, the output at TP5 is about 2.0 Vrms. To maintain equal relationship with maximum input signal 
(trace at the top of the display), the output in LOG mode must be attenuated. This attenuation is achieved 
through the use of variable gain amplifier Q7, whose gain is determined by the ratio of its collector load to its 
emitter load. 

VariabiG Gain Amplifier. In LIN mode, the LOG/LIN control line is at — 8VT. This forward biases CR4 and 
causes the output of U2B (TPl) to go to approximately + 15V. CR29 is reverse biased, and the gain of the 
variable gain amplifier is R104/R105 (100/316), or approximately 0.3. In LOG mode, the LOG/LIN control 
line is at + 15V, which reverse biases CR4. The output of U2B is now approximately + 0.45V. CR29 is forward 
biased and has an ac resistance of about 100 ohms, which is in parallel with the 100-ohm R104, so the collector 
load of Q7 is 50 ohms. The gain is 50/316, or 0.15; This gain depends upon the resistance of CR29, which is set 
by SLOPE adjustment R23. 

Detector O and Buffer Amplifier O 

The signal output of Q7 is applied to the base of Q6, which converts voltage variations into current variations. 
Q5 is the current driver for the detector. Q4, a half-wave rectifier, is biased just below cutoff by CRl . When the 
input signal is positive, Q4 is in conduction but is cut off during the negative transition. The detector output is 
routed to a low-pass filter and a X2 buffer amplifier, Q21 and Q22, to provide the video output. 
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Log Offset ® 

The Icist 40 dB of log step gain is produced in this circuit. When this gain is used, there is already a full 50 dB of 
gain in the Step Gain Amplifier Assembly, so the noise of the analyzer is amplified up to the log range of the 
Log Amplifier Assembly. This makes further amplification unnecesseiry since any signal below the log range of 
the Log Amplifier Assembly would be buried in the noise. The output of the detector can then be offset in 100- 
mV steps corresponding to 10 dB of IF amplification. This offset is provided by Q23 operating as a stepped 
current source into R115. With the AMPLITUDE SCALE switch in one of the LOG/DIV positions, -f 15V is 
routed through the closed contacts of the REF LEVEL dBm switch to the IF gain control lines IFG4, IFG5, and 
IFG6. With an IF gain control line connected to + 15V, a log-shift diode (CR31, CR32, or CR33) is forward 
biased, and this bias current, determined by R123, R124, or R125, flows into the emitter of current source Q23. 
IFG4 and IFG5 each provides 10 dB (100 mV) of log offset gain and IFG6 provides 20 dB (200 mV). The LOG 
GAIN adjustment, R121, sets the operating point of Q23 for 100-mV steps. 

Temperature Compensation Power Supply O 

Temperature compensation is provided for the -8VT and -I- IV regulators. CR2 and CR3 operate as the 
temperature-sensing element. Temperature variations cause diode voltage changes that are amplified by UlA 
for the - 8VT supply and by U2B for the + IV supply. The - 8VT supply provides bias current for the Schottky 
diodes in the LOG mode. In the LIN mode, the — 8VT supply provides bias current for CR12, CR15, CR19, 
CR22, and CR28. The + IV supply provides bias current for CR29. 

-I- 11V Regulated Power Supply Q 

A precise 5.4V reference voltage, VRl , is provided for the -I- 1 IV Regulator. This reference voltage is applied to 
the positive input of UIB. R5 and R6 set the gain of UIB to 2.1. The output at TP2 is 2.1 X 5.4, or 11.3V. Q1 
acts as an emitter follower and provides the current drive for the + 1 1 V supply. 
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Figure 8-70. A22 Log Amplifier Assembly , Component Locations 
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A23/A27 BANDWIDTH FILTER ASSEMBLIES, CIRCUIT DESCRIPTION 

A23 Bandwidth Filter No. 2 Assembly and A27 Bandwidth Filter No. 1 Assembly are identical bocirds; however, 
off-board connections are not identical. All is described. 

A27 Bandwidth Filter No. 1 Assembly operates at 21 .4 MHz and is variable in bandwidth from 3 MHz to 3 kHz 
(3 MHz to 1 kHz for Option 002). The front-panel RESOLUTION BW switch is used to select one of ten (eight 
for Option 002) available bandwidth settings (3 MHz, 1 MHz, 300 kHz, 100 kHz, 30 kHz, 10 kHz, 3 kHz, and 1 
kHz, .3 kHz and . 1 kHz). The two most narrow bandwidths are not included in Option 002. 

The narrower bandwidths (3 kHz through 30 kHz) are obtained from four synchronously tuned crystal filters; 
the four wider bandwidths (100 kHz through 3 MHz), from four synchronously tuned LC tank circuits. The 100 
Hz, 300 Hz, and 1 kHz bandwidths are obtained by five synchronously tuned crystal filters centered at 3 MHz. 
Assemblies A23 and All are switched to the 3 kHz BW when 1 kHz, .3 kHz, or . 1 kHz RESOLUTION BW is 
selected. The actual bandwidth filtering for these three settings is done on A26 3 MHz Filter Assembly. In 
Option 002 instruments, all bandwidth filtering is done in A23 and All. The four stages of bandwidth filters 
are on two identical printed-circuit boards. Bandwidth Filter No. 1 Assembly (A27) and Bandwidth Filter No. 2 
Assembly (A23). (Two LC tank circuits and two crystal filters are on each bocird.) The four crystals in the two 
bandwidth assemblies (A23Y1, A23Y2, A27Y1, A27Y2) and the crystal in A26 3 MHz Filter Assembly are a 
factory-selected matched set. If replacement of a bandwidth filter assembly is necessary, the new board is 
shipped with two crystals installed and the other three crystals (which must be used to replace the existing two 
crystals in the good bandwidth filter assembly and the one crystal in A26) are packaged separately. The separate 
package of three crystals (or two for Option 002) is included with the new bandwidth filter board. In addition to 
the filter stages, each Bandwidth Filter Assembly provides 10 dB of gain in both LC and crystal filter operation. 
(There is some gain in the unity gain buffer ampUfiers.) 

10 dB Input Buffer Amplifier O 

The 10 dB Input Buffer Amplifier functions as a non-inverting op amp. 




In the crystal mode (bandwidths = <30 kHz), the amplifier includes Q3. The biasing of the amplifier is indepen- 
dent of its ac (21.4 MHz) operation, but is very critical for its proper functioning. If a malfunction occurs, the 
dc bias should be checked first. 
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+15V 




The current through Q1 is determined by the difference between two current sources, one involving Q3 and the 
other involving Q2. The most convenient way to find the current from each source is to measure the voltage 
across each emitter resistor. (A 1 kQ resistor should be used in series with the voltmeter probe tip to prevent the 
circuit from oscillating and giving an erroneous reading.) For Q3 and Q6, the current through R58 and R60 
must be included. If results are inconsistent, the emitter resistor should be checked also. Check to see that the 
BW5 line is at the voltage specified ( ~ ± 0.3V) in the table on the schematic. 



In the LC mode (the four wider bandwidths), the BW5 line goes to 14.8V and turns off current source Q3. The 
current supplied by Q3 in the crystal mode is now supplied through CRl and R13 from the BW5 line. In the LC 
mode, the current through Q1 can be found by subtracting the current through R13 from the current through 
R8. 



Unity Gain Buffer Amplifier O 

The Unity Gain Buffer Amplifier is the same as the 10 dB Input Buffer Amplifier except that it has a FET input 
(Q5) and is connected for unity gain. The input is selected by the BW5 line from CR9 in the LC mode, or from 
CR8 in the crystal mode. 



In the crystal mode, the current through Q5 is determined by the difference between the current sourced by Q6 
and that sunk by Q7, or about 4 mA. A significant deviation from this current should be reflected by the gate- 
to-gate source voltage of Q5. The source should be at least 0.2V more positive than the gate, but not more than 
1.5V more positive. If the difference is less than 0.2V, the FET current is too high; if the difference is greater 
than 1 .5V, the FET current is too low. In either case the FET could also be defective. To determine precisely the 
current through Q5, the difference between the current through R38 and that through R60 should be subtracted 
from the current through R30. If the results are inconsistent, check the above-mentioned resistors. 



In the LC mode of operation, current is supplied through R37 and CRI9 from the BW5 line instead of through 
Q6. The difference between the current through R37 and that through R30 yields the FET current. 
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Output Buffer Assembly O 

The output Buffer Amplifier is a complementary pair of transistors in which Q9 acts as a source follower 
boosted by QIO. The current through FET Q9 is set by R53: 



I 



FET 



_ ^be (QIO) 



196f2 



=^3mA 

196n 



The total current through Q9 and QIO is set by R54. The input is selected by the BW5 line from either CR16 in 
the LC mode or CR15 in the crystal mode. 



Crystal Filtering Circuits O O 



The bandwidths 1 kHz (Option 002 only), 3 kHz, 10 kHz, and 30 kHz are obtained by crystal filtering. The 
crystals are used in series resonant mode and can be modeled as a series resonant circuit with a parallel capaci- 
tance: 



Co 




The ptirallel capacitance (Co) and series resistance RG) are not desired and are compensated for in the circuit, 
resulting in this simplified schematic of a single pole of crystal filtering: 




The PIN diode CR4 functions cis a variable resistor at 21.4 MHz. As the resistance is lowered by increasing the 
current in the BW6 line, the bandshape becomes narrower. The bandwidth of one pole widens to approximately 
70 kHz when the PIN diode is turned off completely at the 30 kHz BW setting. (For a four-pole filter, the 
bandwidth of each pole is about 2.3 times the bandwidth of all four poles taken together. The bandwidth of two 
poles is about 1 .5 times the bandwidth of all four poles taken together.) 

A simplified schematic of a crystal pole, including compensation for Rg and Co in the crystal and input capaci- 
tance of the buffer amplifier, is shown in Figure 8-72. 
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Figure 8-72. Crystal Pole, Simplified Schematic 



The SYM adjustment C15 compensates for Q by producing a current (-1,) that is equal to the current (I,) 
through Co of the crystal but of opposite phase. These currents cancel the effect of Co. The positive feedback 
from the collector of Q3 generates a negative output resistance that cancels Rs of the crystal. This is approxi- 
mated by resistor R6 in the 10 dB Input Buffer Amplifier and potentiometer R31 in the Unity Gain Buffer 
Amplifier. 



The input capacitance of the buffer ^plifier, printed circuit board capacitance, PIN diode capacitance, and the 
centering (CTR) capacitor C25 are in parallel resonance with L7. These components have negligible effect on 
the band shape and as long as C25 has sufficient range to “dip” the bandshape, they can be ignored in analyzing 
the remciinder of the circuit. 



The PIN diode CR4 controls bandwidths from 3 kHz (1 kHz in Option 002) to 10 kHz. For the 30 kHz 
bandwidth, CR3 is back biased, and R23 sets that bandwidth. If the 30 kHz bandwidth is much too narrow, 
even with CR4 back biased, the circuit may be loaded by a bad buffer amplifier (Q5, Q7) or inverting amplifier 
(Q4). If the bandwidth is only slightly narrow, it may be widened by padding R23. If the narrowest bandwidths 
(1 kHz or 3 kHz) have too little gain, and it cannot be increased enough by R31 , either the crystals have too high 
a series resistance (defective crystal); or the output resistance is not negative enough (defective buffer amplifier 
or Q3). 



Almost any defect in the filter boards (A23 and A27) will result in a faulty dc bias condition in one of the three 
buffer amplifiers on each board. The dc bias of each stage is now less straightforward than ac (21.4 MHz) 
operation and should be checked carefully. 



LC Filtering Circuits O © 

The two LC filtering circuits are used for the wider bandwidths (100 kHz through 3 MHz). They are similar in 
function, the First LC Pole circuit is described. A schematic of the simplified equivalent circuit is shown below: 
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The LC filter utilizes a metalized inductor L6 in parallel with four capacitors: C23 (LC CTR) for centering, C21 
for temperature compensation, and the series combination of Cl 6* and C20*. The parallel circuit is driven 
through PIN diode CR3, which functions as a variable resistor. The BW7 line sets the current through CR3. 
Higher resistance results in narrower bandwidth. A simplified schematic of the First LC Pole circuit is shown in 
Figure 8-73. 




C73 and L5 tune out the capacitance of CR3. R19* sets the 100 kHz bandwidth when CR3 is back biased (i.e., 
highest resistance). CR5 is controlled by the LC FEEDBACK potentiometer R26 and compensates for losses in 
the parallel resonant circuit. (In the Second LC Pole circuit, fixed resistor R56* replaces CR5.) 

Low gain in one of the poles in the 100 kHz bandwidth is caused by: 

1. The pole being centered at some frequency other than 21.4 MHz (a defective metalized inductor is most 
common). 

2. The Q of the pole being too low (not a common failure). 

3 . Insufficient feedback from, the buffer amplifier. 

4. Defective buffer amphfier that is loading the circuit. 

If the 100 kHz bandwidth amplitude is all right, but that of the 300 kHz bandwidth is too low, either C73 or C74 
might not be properly adjusted. If the 300 kHz amplitude is too high, the four LC poles have not been tuned 
closely enough to the same frequency. In either case, refer to Section V, Adjustments. 
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Figure 8-74. A23 Bandwidth Filter No. 2 Assembly and 
A27 Bandwidth Filter No. 1 Assembly, Component Locations 
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A24 STEP GAIN AMPLIFIER/OSCILLATOR ASSEMBLY, CIRCUIT DESCRIPTION 

A24 Step Gain Amplifier/Oscillator Assembly contains three amplifier stages to provide 0 to 28 dB of amplifi- 
cation of the 21.4 MHz third IF signal. (In Option 002, the maximum amplification is 45 dB). There is addi- 
tional amplification in A25 Up-Down Converter Assembly (17 dB) and in A28 Variable Gain Assembly (5 dB) 
for a total amplification of 0 to 50 dB. This assembly also varies the reference level by 0 to 12 dB, according to 
front panel REFERENCE LEVEL FINE control. The amplifier stages, shown in Figure 8-76, are enabled by 
the front panel REFERENCE LEVEL switch. A 21.4 MHz bandpass filter follows the amplifiers. The TEST/ 
NORM switch is for testing at a low level gain. 



NOTE 

The 18.4 MHz oscillator is not included in Option 002. 

An 18.4 MHz oscillator is provided in this assembly for use only in the 1 kHz, 300 Hz,and 100 Hz bandwidths. 
This LO signal is used in A25 Up-Down Converter Assembly. 

0-12dB Control O 

The front-panel REFERENCE LEVEL FINE control provides approximately 0.3 to 12.3 dB of attenuation at 
the base of Q7. By regulating the current flow through the PIN diode CR3, the amount of signal attenuation is 
controlled. For example: if diode current is increased, more RF signal is shunted or bypassed to ground. C12 
provides the RF ground and also isolates from ground the variable dc from the REFE^NCE LEVEL FINE 
adjustment. 

A minimum current flow through the PIN diode (maximum diode resistance) is established by the - 12 dB 
adjustment R6, so that the diode is never completely cut off. Adjustment of R6 sets the 0.3 dB point and is 
adjusted with the REFERENCE LEVEL FINE control fully clockvvdse ( - 12 position). 
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Figure 8-76. A24 Step Gain Amplifier I Oscillator Assembly, Simplified Schematic 
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The maximum current flow through the PIN diode is set by the 0 dB adjustment R5. R5 is adjusted to the 12.3 
dB attenuation point with the REFERENCE LEVEL FINE control fully counterclockwise (0 position). 

Transistors Q8 and Q9 are identical current sources. The maximum current is set by R5 in the common base 
circuit. Diode CRl provides temperature compensation for the transistors. 

Q8 provides current for a bias voltage applied to the anode of the PIN diode CR3. The voltage source consists 
of R6, R17, and CR2. CR2 provides temperature compensation for the PIN diode. Inductor L5 isolates the 
current source from the RF signal. 

Q9 provides current for a variable voltage source at the cathode of CR3. The REFERENCE LEVEL FINE 
control, in parallel with R9, is used to match the PIN diode resistance changes. The voltage at the PIN cathode 
is varied to control CR3 current flow. When the REFERENCE LEVEL FINE control is fully clockwise, the 
PIN diode is at a minimum conduction and maximum signal is applied to the base of Q7. Conversely, when the 
control is fully counterclockwise, the PIN diode is forward biased at maximum conduction, and minimum 
signal is applied to Q7. 

Buffer amplifier QIO operates as an emitter-follower and provides isolation between the 0—12 dB Control 
circuit and A25 Up-Down Converter Assembly. 



Step Gain Amplifiers (Standard Instrument) O O G 

The three step gain amplifiers (10 dB Amplifier, 3 dB Amplifier, and 15 dB Amplifier) can be considered as 
operational amplifiers. An equivalent circuit for the three stages is shown in Figure 8-77. The voltage gain for 
each amplifier is Av = 1 + R/!^. The feedback resistance Rf for the 10 dB Amplifier is R26, 562 ohms; for the 15 
dB Amplifier it is R38, 562 ohms; and for the 3 dB Amplifier it is R32, 215 ohms. The input resistance R| is a 
combination of a fixed series resistance (56.2 ohms) and the controlled resistance of the PIN diodes. The 
resistance of the PIN diodes is approximately 10 to 1000 ohms and increases as the forward bias current is 
decreased from 10 mA to 10 iaA. ^ is approximately 260 ohms for the 10 dB Amplifier, 123 ohms for the 15 dB 
Amplifier, and 520 ohms for the 3 dB Amplifier. Selection of the correct combination of step gain amplifiers is 
effected by the front-panel REFERENCE LEVEL control. Rotating the switch grounds the emitter circuit of 
the selected amplifier(s), allowing current to flow through the PIN diode(s). The possible switch combinations 
allow the gain to vary from unity (all switches open) to 28 dB maximum gain with all three emitter circuits 
grounded. 

A TEST/NORM switch, SI, is included in the emitter paths of the 3 dB and 15 dB step gain amplifiers. In 
TEST, the switch disables 18 dB of gain and allows only 10 dB of gain to be switched in this assembly. 

The TEST/NORM switch in A25 Up-Down Converter Assembly disables 17 dB of gain in that assembly. With 
both switches in TEST, the total gain through A28 Variable Gain Assembly, A25 Up-Down Converter Assembly, 
and A24 Step Gain Assembly is 15 dB, which is used for adjustments of A22 Log Amplifier Assembly. 



Step Gain Amplifiers (Option 002) O O O 

The three step gain amplifiers (10 dB Amplifier, 20 dB Amplifier, and 15 dB Amplifier) can be considered as 
operational amplifiers. An equivalent circuit for the three stages is shown in Figure 8-77. The gain for each 
amplifier is Av = 1 -t-R/Rj. The feedback resistance Rf is R26, 562 ohms, for the 10 dB Amplifier; R32, 750 
ohms, for the 20 dB Amplifier; and R38, 562 ohms, for the 15 dB Amplifier. The input resistance Rj is a 
combination of a fixed series resistance (56.2 ohms) and the controlled resistance of the PIN diodes. The 
resistance of the PIN diodes is approximately 10 to 1000 ohms and increases as the forward bias current is 
decreased from 10 mA to 10 ^xA. is approximately 260 ohms for the 10 dB Amplifier, 83 ohms for the 20 dB 
Amplifier, and 123 ohms for the 15 dB Amplifier. Selection of the correct combination of step gain amplifiers is 
controlled by the front-panel REFERENCE LEVEL control. Rotating the switch grounds the emitter circuit of 
the selected amplifier(s), allowing current to flow through the PIN diode(s). The possible switch combinations 
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TO NEXT STAGE 



3 dB GAIN 

GaindB = 20Log(1 + _^) 
Ri 

= 20 Log (1+ il^) 
520 



= 20 Log (1.41) 
= 3dB 



lOdB GAIN 

GaindB = 20 Log (1+ I 
Ri 

= 20 Logd + ) 

260 

= 20 Log (3.16) 

= 10 dB 

15 dB GAIN 

GaindB = 20 Log (1+ _^) 

Ri 

= 20 Log (1+ ^) 
123 

= 20 Log (5.57) 

= 15dB 

20 dB GAIN 

GaindB = 20Log(1+i) 

Ri 

= 20 Logd + .2^) 
83 



= 20 Log (10) 
= 20 dB 



Figure 8-77, Step Gain Amplifiers, Equivalent Circuit 



allow the gain to vary from unity (all switches open) to 45 dB maximum gain, with all three emitter circuits 
grounded. In addition, 5 dB of step gain from A28 Variable Gain Assembly is switched in simultaneously with 
that of the 15 dB Amplifier to provide 20 dB of step gain. 



TEST/NORM switch, SI, is included in the emitter paths of the 15 dB and 20 dB step gain amplifiers. In TEST, 
the switch disables 35 dB of gain and allows only 10 dB of gain to be switched in for adjustments of A22 Log 
Amplifier Assembly. 



21.4 Bandpass Filter 

The output of the step gain amplifiers is coupled through a two-section bandpass filter. The filter consists of L9, 
LIO, C24, and C25, and passes only the 21 .4 MHz signal. 

NOTE 

The description of the 18.4 MHz osciliator does not apply to Option 002. 
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18.4 MHz Oscillator O 

The 18.4 MHz oscillator is basically a Colpitts oscillator with a crystal in the feedback path. A simplified 
schematic is shown in Figure 8-78. The oscillator is used only when the 1 kHz, 300 Hz, or 100 Hz resolution 
bandwidth is selected. For these three band widths, the SWITCH line goes to approximately + 14V, turning the 
oscillator on. The output of the oscillator should be about — 10 dBm. 




Figure 8-78. 18.4 MHz Oscillator, Simplified Schematic 



If the crystal were replaced with a large capacitor, the circuit would oscillate at the resonant frequency of the 
parallel resonant circuit made of Lll, C32, and C33. The resonant frequency is in the range of 17.8 MHz to 
19.0 MHz. When the crystal is inserted, the feedback path is broken except at the series resonance of the crystal 
(18.4 MHz). A fixed capacitor and an air-variable capacitor are in series with the crystal and can pull it several 
kHz either side of 18.4 MHz. 

The voltage output is determined by the current through R55* times the collector load. If the output is too low, 
the resistance of R55* can be decreased. 

The collector voltage is divided by 3 by C32 and C33, and goes to the buffer amplifiers (Q14, Q15 and Q12, 
Q13). The division ratio is; 



1 

200 _ 1 



200 100 
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Figure 8-79. A24 Step Gain Amplifier I Oscillator Assembly , Component Locations 
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Figure 8-80. A24 Step Gain Amplifier Assembly (Option 002), Component Locations 
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Figure SSI. A24 Step Gain AmpUfter/OscUbtor Assembly. Schematic Diagram 







Model 8569B 



Service 



A25 UP-DOWN CONVERTER ASSEMBLY, CIRCUIT DESCRIPTION 

NOTE 

In Option 002, A25 Up-Down Converter Bypass IS used in the place of A25 
Up-Down Converter Assembly. 

A25 Up-Down Converter Assembly converts the 21.4 MHz IF (from A27 Bandwidth Filter No. 1 Assembly) 
down to a 3 MHz IF so that it can be filtered by A26 3 MHz Filter Assembly. It then converts the filtered 3 MHz 
IF back up to 21 .4 MHz. Since Q is equal to center frequency divided by bandwidth, the use of 3 MHz to shape 
the most narrow bandwidths (100 Hz, 300 Hz, and 1 kHz) allows a design with crystds of more feasible Q. 

Switchable Gain Amplifier O 

The Switchable Gain Amplifier is controlled by the same line (IFG2) that controls the 3 dB Amplifier in A24 
Step Gain Amplifier/Oscillator Assembly. With this board instiled, the 3 dB Amplifier yields only about 3 dB 
gain. The other 17 dB is provided by the Switchable Gain Amplifier. When IFG2 is high, the gain is unity. When 
IFG2 is low, CRl 1 is on, and the gain is: 



Gain dB = 201og(l +^il) = ~ 17 dB 
R46 

A TEST/NORM switch is provided so that 17 dB of gain can be disabled. The TEST/NORM switch in A24 
Step Gain Amplifier/Oscillator Assembly disables 18 dB of gain in that assembly. With both switches in TEST, 
the total gain through A28 Variable Gain Assembly, A25 Up-Down Converter Assembly, and A24 Step Gain 
Assembly is a switchable 15 dB, which is used for adjustments of A22 Log Amplifier Assembly. 

Switch and Bypass O 

The Switch and Bypass circuit routes the 21.4 MHz IF straight through to A24 Step Gain Amplifier/Oscillator 
Assembly for bandwidths >3 kHz (SWITCH line approximately -8V). For bandwidths < 1 kHz (SWITCH 
line approximately + 14V) the signal is routed through the Down Converter, then to A26 3 MHz Filter Assem- 
bly, and back to the Up Converter. Diodes CRl, CR2, CR4, and CR5 act as switches controlled by the 
SWITCH line. 

Down Converter O 

The Down Converter first matches the 21.4 MHz to a low impedance through C6, C7, and LI with a corres- 
ponding decrease in voltage gain of about 15 dB. This signal is mixed with 18.4 MHz from the LO Driver, which 
is turned on by the SWITCH line through CR6. The difference frequency (3 MHz) is selected by the bandpass 
filter C12, L2, and R17 and amplified by the complementary-pair feedback amplifier QIO and Qll. DC GAIN 
potentiometer R20 is adjusted so that the gain in the down-converted path is equal to the gain (unity) in the 
bypass path. 

Up Converter O 

The Up Converter mixes the 3 MHz from A26 3 MHz Filter Assembly with the 18.4 MHz from the LO Driver. 
The sum frequency (21.4 MHz) is selected by matching filter L3 and C19 and is amplified by Q2. Q3, Yl, and 
C26 form a narrow bandwidth (approximately 10 kHz) 21.4 MHz Bandpass Filter to eliminate 18.4 MHz and 
its harmonics from the signal path. LO NULL adjustment C24 maximizes the out-of-band rejection. 
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Figure 8-82. A25 Up-Down Converter Assembly, Component Locations 
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A26 3 MHz FILTER ASSEMBLY, CIRCUIT DESCRIPTION 

A26 3 MHz Filter Assembly provides filtering for the bandwidths of 1 kHz, 300 Hz, and 100 Hz. The 21 .4 MHz 
IF from All Bandwidth Filter No. 1 Assembly is converted down to 3 MHz in A25 Up-Down Converter 
Assembly. After filtering, the 3 MHz IF is converted back to 21.4 MHz in A25 and sent to A24 Step Gain 
Amplifier/Oscillator Assembly. 



A26 3 MHz Filter Assembly consists of five almost identical, synchronously tuned crystal filtering stages, an 
Output Buffer Amplifier, and a Bandwidth Control circuit. TTie bandwidths of all the stages are switched 
simultaneously to yield bandwidths of 1 kHz, 300 Hz, and 100 Hz. These bandwidths can be changed only by 
the selection of resistance values. 



The Third Stage (typical of all five filtering stages), the Output Buffer Amplifier, and the Bandwidth Control 
are described below. 



Third Stage O 

Q7 and Q8 act, as a complementary-pair buffer amplifier. R22 and R23 determine the gain: 




2dB 



A portion of the signal is on the emitter of Q7; this signal is 180 degrees out of phase with the input signal, 
producing an inverted output that is used to cancel out the case capacitance of crystal Y3. SYM adjustment C19 
varies the inverted current into the output of the stage so that it is equal in magnitude and opposite in phase to 
the current through the case capacitance (Cq) of the crystal: 
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CTR adjustments C20 2 uid L6 are used to compensate for undesired capacitances (PC board, etc.). 

The Q (and therefore the bandwidth) of the stage is determined by R27* and R28* in the Third Stage and the 
parallel combination of R29* and R30* in the Fourth Stage. CR5 and CR6 act as switches: 




In the 1 kHz bandwidth, CR5 and CR6 are off, as BW8 and BW9 are low. Therefore, the Q is determined only 
by R29* and R30*. In the 300 Hz bandwidth, BW9 goes high (about + 15V) and turns CR6 on. For this 
bandwidth, R28* determines the Q. In the 100 Hz bandwidth, BW8 goes high (about + 15V) and turns CR5 on. 
For this bandwidth, only R27* determines the Q. 

Output Buffer Amplifier © 

The Output Buffer Amplifier acts as an op amp connected for non-inverting operation. A simplified schematic 
is shown in Figure 8-84. 
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With CRl 1 and CR12 off (BW8 2 ind BW9 low), the gain of the circuit is: 

Gain dB = 20 log (1 + ~ 2 dB 

R55 

When BW8 or BW9 goes high, putting the filters in a more narrow bandwidth, the filters require more gain to 
compensate for the increased loss. BW8 and BW9 switch in CRll and CR12 respectively to accomplish this. 
The gain correction is about 1 dB or less. 

Bandwidth Control O 

The Bandwidth Control circuit determines the voltage on the SWITCH line. Q13 sinks about 8 mA whether the 
SWITCH line is high or low. If neither BW8 nor BW9 is pulled high from the front panel, and if BWIO is not 
pulled high by A21 Video 100 Hz Assembly, then Q13 pulls the SWITCH line down to about - 8V. 
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Figure 8-85. A26 3 MHz Filter Assembly , Component Locations 
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A28 VARIABLE GAIN ASSEMBLY, CIRCUIT DESCRIPTION 

A28 Variable Gain Assembly has four functions: It amplifies the 21.4 MHz signal from A37 Third Converter 
Assembly, it varies gain (or attenuation) to compensate for changes in conversion efficiency of the RF section, it 
provides variable gain for reference level calibration, and it provides attenuation for the signal identification 
function. 

Z Matching Filter O and IF Preamplifier O 

Transistor Q7 provides voltage gain while transistor Q6 serves as an emitter follower output buffer. Because of 
collector-to-base feedback (R2), the IF Preamplifier has low (approximately 50Q) input impedance. The Z 
Matching Filter matches the 50-ohm output from A37 Third Converter Assembly to the IF Preamplifier. 

Calibrated Flatness Compensating Attenuator O 

The Calibrated Flatness Compensating Attenuator has about 20 dB of range to compensate for the change in 
conversion efficiency of the RF section through each band. The large changes in conversion efficiency which 
occur when switching bands is Compensated for in the Band Conversion Loss Compensating Amphfier, which is 
discussed later. The variable attenuator is controlled from A20 Bias Assembly, which sinks current through PIN 
diodes CRl and CR2. The more current it sinks, the greater the attenuation. 

PIN RES pot R7 is used to calibrate the attenuator so that A28 Variable Gain Assembly can be changed without 
seriously affecting the flatness of the instrument. Q5 is the constant current source which can be manually 
switched in to accomplish this calibration. 



5 dB Step Gain Amplifier O 

The buffer 2 implifier Q8 operates as an emitter-follower and provides isolation between the IF preamplifier 
circuit and Q9. 

Transistor Q9 functions as either a unity gain amplifier or as a 5 dB gain amplifier that is switched in conjunc- 
tion with the 15 dB Step Gain Amplifier circuit of A24 Step Gain Amplifier Assembly. 

The gain of the Q9 stage is set by the ratio R42/R44. When the 15 dB Step Gain Amplifier circuit of A24 is 
selected (IFG3 line grounded), R46 is switched in parallel with R44, resulting in a gain of 5 dB for Q9. 

Band Conversion Loss Compensating Amplifier O 

The Band Conversion Loss Compensating Amplifier changes gain in discrete steps that are roughly equal to the 
changes in conversion loss associated with band switching in the RF section. In bands B1 and B2, the circuit has 
unity gain. For bands B3 through B6, more gain is switched in by diodes CR3 and CR7 (see Figure 8-87). 

The values of R19, R21, and R23 are different for different First Mixer Assemblies. If a new Variable Gain 
Assembly or First Mixer Assembly (A30) is fitted, these resistor values must be changed. (See Section V, Adjust- 
ments.) 

Reference Level Calibration Attenuator O 

The Reference Level Calibration Attenuator functions as a common emitter amplifier with gain ranging from 
about -t- 5 dB to — 5 dB. The current through the PIN diodes CR8 and CR9 modulates their resistance and the 
gain of the amplifier. The REF LEVEL control on the front panel diverts away from the PIN diodes varying 
amounts of current from the + lOVTV supply. If the control is open or the line broken, the amplifier will stay in 
the minimum gain condition. 
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Signal Identifier Attenuator © 

The Signal Identifier Attenuator functions as a common emitter amplifier with gain of about 2 dB, except when 
the SIG IDENT AMPL line goes to + 15V. This switches in an aditional resistor R33 and lowers the gain to 
about -2dB. 




R52 

46.4 



GAIN 

G=l + 
= 15, 



FOR BAND 4: 

619a(R 16) 
121 ji{R19») 
7dB 



Figure 8-87. Band Conversion Loss Compensation (Gain Switching), Simplified Schematic 
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A30. A31, A32, A33, A34 RF INPUT ASSEMBLIES, CIRCUIT DESCRIPTION 



CAUTION 



While working with and around the semi-rigid coaxial cables connected to 
the RF Input Assemblies, do not bend the cables more than necessary. Do 
not torque the RF connectors to more than 2 inch-pounds. Be especially 
careful when working on the connectors on the First Mixer Assembly. 

The RF Input Assemblies include A30 First Mixer Assembly, A31 YTO Assembly, A32 YTF Assembly, A33 
Limiter, and A34 RF Attenuator Assembly, as well as three coaxial RF switches, three pads, two low-pass filters, 
and one isolator. 

A34RF Attenuator Assembly Q 

A34 RF Attenuator Assembly attenuates input signals ranging from .01 to 22 GHz. Attenuation is selectable 
from 0 dB to 70 dB in 10 dB steps. It consists of four attenuation sections that can be inserted or removed from 
the signal line by latching self-disconnecting relays. Three of the sections have 20 dB attenuation and the fourth, 
10 dB attenuation. There is a common control line to the relays ( + 26V UNREG), and each relay has two wires: 
one for switching an attenuation section in, and the other for switching it out. Switching is accomplished by 
grounding of the control lines. A switch associated with each relay opens the control line path after switching 
has occurred. Thus, the relay draws current only during the actual switching operation. The control lines for the 
attenuator are activated by the INPUT ATTEN control at the front panel. An exploded view of INPUT 50Q 
connector JI is shown in Figure 8-92. 



MP7 




Figure 8-92. INPUT 50 Ohm Connector Jl, Exploded View 

RF Switches K2 and K1 ©0 

K2 ^d KI are dc to 22 GHz coaxial RF switches. For FREQUENCY BAND GHz .01 - 1.8, they switch the 
Limiter and the 1.8 GHz Low-Pass Filter onto the signal line. For the other internal-mixing FREQUENCY 
BAND GHz settings, covering 1.7 to 22 GHz, A32 YTF Assembly is svwtched onto the signal line. The control 
for these relays comes from A1 3 Relay Driver Assembly. 
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A33 Limiter Q) 

A33 Limiter contains diodes which clamp the voltage on the signal line to protect the First Mixer diode from 
excessive power and peak voltage levels applied to the 500 INPUT of the analyzer. The Limiter is used only in 
FREQUENCY BAND GHz .01 -1.8. ^ 

1.8 GHz Low-Pass Filter O 

The 1 .8 GHz Low-Pass Filter FL3 is used in FREQUENCY BAND GHz .01 — 1 .8 to filter out signals above the 
frequency band range, reducing the level of the image and multiple responses in the analyzer. This filter has 
good rejection at 2050 MHz, which is the first IF for this frequency band, to reduce base lin e lift caused by an 
input signal at this frequency. 

A32 YIG-Tuned Filter Assembly O 

A32 YTF Assembly is a preselector in the analyzer for the internal-mixing FREQUENCY BAND GHz settings 
covering 1.7 to 22 GHz. Its purpose is to reduce image, multiple, and spurious responses. The YTF has three 
YIG spheres as the resonators (providing a 3-pole filter) with coupling to the spheres accomplished with coup- 
ling loops. The input coupling loop is connected to ground; thus, the filter is a short to ground for dc and low 
frequencies. The resonant frequency of the YIG spheres is proportional to the applied magnetic field, which is 
proportional to the current in the YTF Coil. The YTF frequency tracks the YTO (first LO) fundamental or 
harmonic frequency, with a 321 .4 MHz offset (see schematic Note 8). 

6dBand3dB Pads oo 

The 3 dB pad AT4 isolates the A30 First Mixer Assembly from A32 YTF Assembly or 1 .8 GHz Low-Pass Filter. 
The 3 dB pad AT3 provides additional isolation between the YTF Assembly and the First Mixer Assembly, while 
the 3 dB pad AT7 provides additional isolation between the First Mixer Assembly and the 1.8 GHz Low-Pass 
Filter. The isolation achieved by these pads improves the frequency response of the analyzer, but at a sacrifice in 
sensitivity. 

isolator AT2 O 

The YTO signal is fed through A30 First Mixer Assembly, Isolator AT2, and the 4.9 GHz Low-Pass Filter 
before going to the Sampler in A36 Tuning Stabilizer Assembly. This isolator buffers the First Mixer Assembly 
from the Sampler for the first LO frequencies of 2 - 4.5 GHz. After the Sampler, the LO signal goes to the front 
panel 1st LO OUTPUT connector. 

4.9 GHz Low-Pass Filter O 

The 4.9 GHz Low-Pass Filter FL4 is in the signal path between A30 First Mixer Assembly and the Sampler in 
A14 Tuning Stabilizer Control Assembly. FL4 filters out the third harmonic of the YTO signal that is aoDlied to 
the Sampler. 

A30 First Mixer Assenfibly 0 

A30 First Mixer Assenibly (Figure 8-93) is a sealed microcircuit which is not field repairable. A simplified 
schematic is shown in Figure 8-94. The unit mixes the .01 to 22 GHz input signals with the 2.0 to 4.46 GHz first 
LO signal from the YIG-Tuned Oscillator (YTO). Fundamental mixing is used for the two lowest frequency 
bands, and harmonic mixing (N = 2,3,4, and 5) is used for the other internal mixing bands. In harmonic mixing, 
the outputs are the sum and difference frequencies of the input, and N times the LO. For some bands the sum 
frequency is used, and for others, the difference frequency. The mixing equation is: 



fs = NfLo ± fiF- 
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The IF frequency is 2050 MHz for the FREQUENCY BAND GHz setting of .01 - 1 .8, and 321.4 MHz for the 
other internal mixing settings of 1.7- 22. (See schematic Note 8 for FREQUENCY BAND GHz versus har- 
monic number N and IF frequency.) Conversion loss of the Mixer is approximately 2 dB for fundament£d 
mixing. The output of the YTO is coupled, via internal directional couplers, into both the internal mixer and the 
transmission path for the external mixer. In addition, the YTO signal is fed through A30 First Mixer Assembly 
to the Sampler in A14 Tuning Stabilizer Control Assembly via the isolator AT2 and the 4.9 GHz Low-Pass 
Filter. 

Bias Assembly A20 varies mixer bias and pin diode bias. A different bias is used for each harmonic to provide 
optimum conversion loss and flatness for that particular harmonic mixing mode. In addition to mixer bias, the 
First Mixer Assembly requires -I-5V to power the FET buffer amplifier. When the 0.01 - 1.8 GHz frequency 
band is used, — 6.- 5 V is supplied to the PIN DIODE BIAS port, switching in a transmission line (Figure 8-94) to 
optimize the mixing and IF match. In other frequency bands, + 20V is supplied to the PIN DIODE BIAS port. 






MIXER 

BIAS 




DRAIN y 
BIAS ^ 



J6 






HE WLSTT* PACKARD 



S086-7720 

MIXER 

zzmt 

SERIAL NO. 0 0 3. 2 3 

MADE USA 




BIAS BIAS 

Figure 8-93. A 30 First Mixer Assembly 



Two signals utilize the EXT MIXER port: the external mixer’s DC bias and it’s mixing product. The DC bias is 
varied by front-panel adjustment EXT MIXER BIAS, and is routed from the First Mixer to the external mixer. 
The IF mixing product from the external mixer, 321 .4 MHz, passes through the first mixer and is then routed to 
the Third Converter by switches K4 and K5, bypassing the Second Converter. 



CAUTION 



To avoid destruction of the FET amplifier, never use an ohmmeter from the 
Drain to ground. When the Mixer must be disconnected, be sure the solder- 
ing iron and the DRAIN BIAS lead are properly grounded. Static discharge 
will probably damage the FET. 
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DRAIN BIAS 
+ 5V 




Figure 8-94. A 30 First Mixer Assembly , Simplified Schematic 



First Mixer Assembly Troubleshooting. To confirm failure of the First Mixer Assembly, check the 
MIXER BIAS for the internal mixing bands. The exact bias voltage is factory-set for each First Mixer Assembly 
and FREQUENCY BAND GHz setting, but it should be in the range of - IV to - 7V. The PIN DIODE BIAS 
should read from -4V to -7.5V in the .01-1.8 GHz band, and +20V from 1.7-22 GHz. Troubleshooting 
of the FET amplifier is not recommended, but the DRAIN BIAS should read -H 5V. If the bias voltages are not 
within acceptable limits, check A20 Bias Assembly. If bias voltages are correct, a malfunction of the First Mixer 
Assembly should be suspected. 

A31 YIG-Tuned Oscillator Assembly ® 



A31 YIG-Tuned Oscillator (YTO) Assembly is the first LO in the analyzer. It is a sealed microcircuit which is not 
field repairable. It is a transistor oscillator containing a yttrium-iron-garnet (YIG) sphere as the resonator. The 
resonant frequency of the YIG sphere is proportional to the applied magnetic field, which is proportional to the 
current in two coils: the Main Coil and the Tickler Coil. The coarse TUNING control determines the dc current 



in the Main Coil, and tunes the oscillator from 2.0 to 4.46 GHz. The FINE tuning control determines the dc 
current in the Tickler Coil and tunes the oscillator ± 0.5 MHz. The sweep ramp is applied to the Main Coil for 
wide frequency spans (5 MHz/DIV to 500 MHz/DIV). For narrow frequency spans (1 kHz/DIV to 2 MHz/ 
DIV), the sweep ramp is applied to the Tickler Coil. In the stabilized mode (spans of 100 kHz/DIV or less), the 
YTO locks to a harmonic of the Voltage Controlled Crystal Oscillator (VCXO), which oscillates at 1 MHz. The 
ERROR signal from this lock loop returns to the YTO Tickler Coil, stabilizing the YTO frequency. 



Two pairs of wires connect to the Main Coil. Drive current, from A19 YIG Driver Assembly, flows through one 
pair. The other pair goes to the YTO Main Coil Filter in the YTF Driver Assembly. When narrow frequency 
spans (1 kHz/DIV to 2 MHz/DIV) or ZERO SPAN are active, this filter reduces noise in the Main Coil. The 
YTO requires - lOV and +20V, which are applied through a bias board on the YTO. This bias circuit contains 
resistors to set the proper bias levels, zener diodes to protect the internal YTO circuit from overvoltage, and 
inductors and capacitors to provide filtering. 



RF Switch K3 O 



RF switch K3, controlled by A13 Relay Driver Assembly, selects the input to A3 5 Second Converter Assembly. 
For internal mixing, the output of A30 First Mixer Assembly (either 2050 MHz or 321 .4 MHz, as selected by RF 



switch Kl) is selected by K3. For external mixing, 321 .4 MHz from the external mixer, is selected. 
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A35 SECOND CONVERTER ASSEMBLY, CIRCUIT DESCRIPTION 



A35 Second Converter Assembly includes two subassemblies: A35A1 Second Converter Oscillator Assembly 
and A35A2 Second Converter Voltage Filter Assembly. The IF signal from A30 First Mixer Assembly passes 
through the 2050 MHz Low Pass Filter and K5 and K4 coaxial RF switches. 

FL2 2050 MHz Low Pass Filter O 

This filter is primarily used for the .01 - 1.8 GHz FREQUENCY BAND. It allows the 2050 MHz IF signal to 
pass but filters out higher frequency mixing products that are generated in A30 First Mixer Assembly. 

K5 RF Switch and K4 RF Switch © © 

For the .01 - 1.8 GHz FREQUENCY BAND, these two switches route the 2050 MHz IF signal through A35 
Second Converter Assembly where the signal is converted down to 321.4 MHz. For the higher internal mixing 
FREQUENCY BANDS, K5 and K4 RF switches bypass A3 5 Second Converter Assembly. This bypass is 
provided in the higher FREQUENCY BANDS because the IF signal from A30 First Mixer Assembly is already 
at 321.4 MHz. 

MP1 Cavity Block © 

The IF signal from A30 First Mixer Assembly is coupled into the Second Converter bandpass filter through 
coupling loop A35L1. The bandpass filter consists of three circular, slug-tuned cavity resonators operating at 
less than quarter wavelength inductive transmission lines. The cavities provide high Q for good selectivity at 
2050 MHz. Coupling loops A35L2 and A35L3 couple the cavities. The 2050 MHz signal is loop-coupled to the 
cathode of the second mixer diode A35CR1 . 

A35A1 Second Converter Oscillator Assembly © 

The second local oscillator is a Colpitts type circuit operating at 1728.6 MHz. The capacitive “fingers” etched 
on the A35A1 Second Converter Oscillator Assembly printed circuit board, and the internal capacitances of 
A35A1Q1, provide the positive feedback necessary to sustain oscillation of the second LO. The oscillator tank 
circuit is a slug-tuned cavity, A35C4. The signal from the second LO is coupled into the cavity by a 4-40 machine 
screw extending down into the cavity. The second LO output is also available at test jack A3 5 J3. 

A35A1 MP6 Oscillator Housing and Second Converter Cover © 

The 1728.6 MHz local oscillator provides drive for A35CR1 . The difference frequency between the first IF, 2050 
MHz, and the second LO frequency, 1728.6 MHz, is 321.4 MHz. This 321.4 MHz signal is coupled through the 
matching filter to A37 Third Converter Assembly. 

The matching filter is a passive network designed to match the relatively high impedance (about 200 ohms) of 
the second mixer to the low input impedance (about 50 ohms) of A37 Third Converter Assembly. The match 
may be optimized by adjusting A35L5, 2ND MIXER MATCH. 

A35A2 Second Converter Voltage Filter Assembly © 

The Second Converter Voltage Filter supplies the dc bias to A35A1 Second Converter Oscillator Assembly. The 
-I- 20V is filtered by A35A2R1 2 md A35A2C1 and is reduced to about + 15V by the drop across A35A2R1. The 
negative bias voltage (-10V) is filtered through A35A2R2 and A35A2C2. The voltage at the oscillator is 
approximately -5V 

A35A2Q1 switches the oscillator on or off. When the dc control line SW is at ground, A35A2VR1 is back 
biased and the transistor is turned on through A35A2R3. To turn off the transistor, SW goes to approximately 
+ 26V, which breaks down A35A2VR1 and back biases A35A2CR1, turning A35A2Q1 off. 
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A36 TUNING STABILIZER ASSEMBLY, CIRCUIT DESCRIPTION 

A36 Tuning Stabilizer Assembly is used only in the AUTO STABILIZER mode, where the YTO (the first LO) is 
locked to the 1 MHz Voltage-Controlled Crystal Oscillator (VCXO). This assembly comprises three subassem- 
blies: A35A1 Discriminator Assembly, A36A2 VCXO Assembly, and A36A3 Sampler Assembly. Additional 
control circuitry for the tuning stabilizer operation is in A14 Tuning Stabilizer Control Assembly. 

A36A2 VCXO Assembly 

Voltage Controlled Crystal Oscillator (VCXO) O 

The Voltage-Controlled Crystal Oscillator (VCXO) is the 1 MHz reference for the tuning stabilizer circuit. The 1 
MHz oscillator is electronic^y tunable ± 750 Hz. The VCXO consists of a high-Q Fixed Frequency Crystal 
Filter, a Limiting Amplifier, a low-Q LC Variable Frequency Filter, and a Phase-Sphtter circuit. The oscillator 
will oscillate at a frequency such that the phase shift through the two filters is zero. If the Variable Frequency 
Filter is set by voltage on the varactor diodes to 1 MHz, the phase shift through each filter will be zero and the 
sum will be zero. If the frequency of the Variable Frequency Filter is set to a frequency different from 1 MHz, 
the frequency of oscillation will shift such that the phase shift through the Crystal Filter is equal in magnitude, 
but opposite in sign, to the phase shift through the Variable Frequency Filter. By changing the bias voltage on 
the v 2 u-actor diodes, A2CR1 through A2CR4, the oscillator frequency is changed. Since the Q of the Crystal 
Filter is much greater than the Q of the LC Filter, the frequency stability is on the order of the crystal stability. 

The VCXO is tunable over ± 750 Hz. This whole tuning range is used only at the low end of the 1 .7 - 4. 1 GHz 
band. Approximately ±250 Hz of this range is for moving the VCXO to the lock point as determined by the 
voltage output from the sample and hold circuit. Depending on how close the YTO frequency is to one of the 1 
MHz harmonic lock points, the VCXO will move from 0 to ± 250 Hz when stabilized operation is initiated. The 
FINE tuning control has a range of approximately ± 250 Hz, which corresponds to ± 0.5 MHz at the YTO. The 
sweep ramp for a FREQUENCY SPAN/DI V of 100 kHz has a range of ± 250 Hz. 

An accurate way to measure the VCXO frequency is with the VCXO cover installed. A2TP1 can be accessed 
through a hole in the cover. An oscilloscope probe that has less than 20 pF capacitance should be used. The 
frequency thus measured should be 1 MHz ± 1 kHz, with peak-to-peak amplitude of 5V to 9V. This scope probe 
should also be used to measure the signal at A2TP3. 

There are four adjustable components in the VCXO circuit (see Tuning Stabilizer Adjustments in Section V). 
A2C16, 1 MHz PEAK, adjusts the center frequency of the Variable Frequency Filter. A2C2, 1 .3 MHz NULL, is 
adjusted to balance out the capacitance of the crystal holder for A2Y1. A2C3, LINEARITY, adjusts the VCXO 
circuit to provide a linear frequency change with a linear change in bias voltage to varactor diodes A2CR1 
through A2CR4. A2R27, 1 MHz GAIN, is a factory adjustment only. Do not adjust components unless neces- 
sary (see Section V). 

A2Q2 and A2Q3 may be checked by applying a signal at A2TP1 and observing the output at A2TP3. Discon- 
nect one end of A2C4 and connect a 1 MHz signal from A2TP1 to ground. The voltage at A2TP2 should peak 
between 4V and 9V when the frequency is varied around 1 MHz. The signal at the emitters of A2Q2 and A2Q3 
should be a half-wave rectified sine wave with a positive peak of 2.4 ±0.5V, and with the negative portion 
clipped at -0.6 ± 0.15V. 

Quartz crystal A2Y1 can be checked for proper operation using the same test setup as for A2Q2 and A2Q3 
above. Connect the oscilloscope to the source of FET A2Q4 and tune the 1 MHz signal source around 1 MHz. 
The 1 MHz sine wave at the source of A2Q4 should peak at 1 MHz. 

VCXO Sweep Varactor Driver © . Bias voltage for varactor diodes A2CR1 through A2CR4 is supplied by 
op amp A2U1. The input to A2U1 is the .4/F VCXO SWP from the Tuning Stabilizer Control Assembly. This 
signal is an attenuated combination of the TICK ATTEN SWP and FINE TUNE signals and the output of the 
Sample and Hold circuit in the Tuning Stabihzer Control Assembly. This signal has been attenuated by an 
amount depending on the YTO frequency. When the analyzer is tuned to the low end of a band, the YTO 
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frequency is near 2.05 GHz. With the YTO at 2.05 GHz, when locked to the 2050th VCXO harmonic, a 
frequency shift of 1 Hz at the VCXO will cause a shift of 2050 Hz at the YTO. When the analyzer is tuned to the 
high end of a band, the YTO frequency is near 4.40 GHz. With the YTO a 4.40 GHz, when locked to the 4400th 
VCXO harmonic, a frequency shift of 1 Hz at the VCXO will cause a shift of 4400 Hz at the YTO. To correct 
for the change in frequency shift as the YTO is tuned toward the high end of its range, the input signal to the 
VCXO must be attenuated. 

The nominal tuning sensitivity on the .4/F VCXO line is - 300 Hz/V for the 1 MHz fundamental. The nominal 
tuning sensitivity referred to the YTO frequency is - 3.3V/MHz, divided by the YTO frequency in GHz. These 
sensitivities are for fundamental mixing in the First Mixer Assembly. For the harmonic mixing bands, these 
sensitivities are divided by the harmonic number N. The .4/F VCXO SWP is summed. with an offset voltage at 
the negative input of A2U 1 . A2U 1 has an inverted gain of 1 .04 for the .4F VCXO SWP signal. THERMISTOR 
A2RT1 varies the offset as a function of temperature to compensate for the temperature dependence of the 
varactors A2CR1 through A2CR4. 

Pulse Amplifier O . The Pulse Amplifier converts the 1 MHz signal (±750 Hz) from the VCXO to a 
square wave pulse of sufficient amplitude to drive the mixer diode in the Sampler Assembly. The positive 
portion of the 1 MHz sine wave from the VCXO turns on A2Q5. The output of A2Q5 goes from + 20V when it 
is turned off to near OV when it is on. The + 20VF2 voltage is switched off, disabling the Pulse Amplifier, when 
the analyzer is not in the AUTO STABILIZER mode. A2R23, A2R24, and A2CR9 provide for the same power 
dissipation whether + 20VF2 is off or on; this minimizes VCXO drift when the stabilizer is turned on after a 
period of analyzer operation with the stabilizer off. The pulse from A2Q5 is capacitively coupled to A2Q6, 
where it is inverted, giving an output at the collector of A2Q6 of - lOV when off to near OV when on. This 
signal is coupled into the Step Recovery Diode Driver A2Q7, whose output (TPD) is approximately a square 
wave of 1 MHz going from - lOV when on to + 0.7V when off. The positive portion of the output pulse is 
clamped at this level by the sampler diode (not shown) in the Sampler Assembly. 

A36A3 Sampler Assembly 

Sampler 0 . The Sampler mixes the 2.00 to 4.46 GHz signal from the YTO first LO with the harmonics 
from the 1 MHz VCXO and produces sum and difference output signals for the Discriminator Assembly. The 
YTO signal is routed through the First Mixer Assembly and 4.9 GHz Low Pass Filter FL4 before being applied 
to the Sampler. The YTO signal fed through the Sampler is terminated by a 50-ohm load at the rear-panel 1ST 
LO OUTPUT. The 1 MHz square wave from the VCXO Pulse Amplifier drives a step recovery diode in a 
differentiator circuit to produce a 1 MHz pulse train; a series of 1 MHz harmonics extending through 4.5 GHz. 
The Sampler mixes the 2460 harmonics between 2.00 and 4.46 GHz with the 2.00 to 4.46 GHz YTO signal. The 
output is amplified, then filtered through a 5(X) kHz Low Pass Filter and applied to a 240 kHz Discriminator. 
The output of the Discriminator is fed back as the ERROR signal to the Tuning Stabilizer Control Assembly, 
locking the YTO frequency to a VCXO harmonic. Immediately after the YTO is stabilized, the output from the 
Discriminator is OV and the YTO frequency is offset from the nearest VCXO harmonic by approximately 240 
kHz. 

To check the Sampler, place the instrument in the stabilized mode and observe the voltage at TPD with an 
oscilloscope. The signal should be a 1 MHz square wave between — 10 ± IV and +0.7 ±0.2V with a frequency 
of 1 MHz ±10 kHz. If the waveform at TPD has an upper limit approaching + 20V, check for an open A2W1 
Cable or open Sampler Assembly step recovery diode. The sampler diode may be checked by inserting a wire in 
the pulse input connector J3 and checking the diode with an ohm-meter. Using an HP 4 12 A Volt-Ohm- Amme- 
ter, on the 100-ohm range, the diode should indicate 100 to 500 ohms with the positive probe to the center 
conductor and the negative probe to ground. The ohmmeter should indicate greater than 1 megohm in the 
reverse direction. 

NOTE 

Other ohmmeters may give different resistance measurements. The actual 
value depends on the voltage of the ohmmeter. 

If the voltage at meeisurement point D is zero, check for a shorted cable or a shorted Sampler Assembly step 
recovery diode by the above test. 
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A36A1 Discriminator Assembly 

Tuning Stabilizer Preamplifier O . The Sampler Assembly output is amplified in the Tuning Stabilizer 
Preamplifier before it is applied to the 500 kHz Low Pass Filter. The Sampler output signal at measurement 
point A is a + 1 .8V to + 2.4V dc level with the various output signals from the Sampler Assembly superimposed 
on the dc signal. AlQl and A1Q2 are connected as a FET-input cascade stage which has a high input impe- 
dance. A1Q3 is a common emitter output stage. 

-I- 5V Regulator O . This circuit has a -i- lOV input and a -i- 5V output. A1CR3 puts + 5.6V on the base of 
AIQIO, which in an emitter-follower configuration has a + 5V output at its emitter. 

500 kHz Low Pass Filter © . This is a 500 kHz Chebychev low pass filter. The filter rejects the 1 MHz 
sampling signal and the unwanted sideband from the Sampler Assembly. The output at measurement point B is 
approximately - 1 Vdc with a 0.25V peak-to-peak 240 kHz sine wave. 

Emitter Follower Buffer Amplifier © . A1Q4 and A1Q5 are emitter followers connected to terminate the 
500 kHz low pass filter in 1000 ohms and to provide a low output impedance to drive the Fixed Phase Differen- 
tial Comparator and the Variable Phase Differential Comparator. 

Fixed Phase Differential Comparator O and Variable Phase Differential Comparator © . A2L4, 
AlCll, and A1C12* form a series resonant circuit whose Q is determined primarily by A1R14* and the 
resistance of A1L4. The values of A1C12* and A1R14* are factory selected to set the frequency and Q of the 
240 kHz resonant circuit. 

AlUl is a transistor array consisting of five identical transistors in a 14-pin integrated circuit package. Transis- 
tors in AlUl, A1Q6, and A1Q7 make up two independent differential comparators. The differential compara- 
tors convert the sine wave input into a square wave output. The phase difference between the two square waves 
is a function of the input frequency. The outputs are nearly in phase at low frequencies, 90 degrees out of phase 
at 240 kHz, and nearly opposite phase at 500 kHz. These outputs go into an EXCLUSIVE OR circuit (see 
Figures 8-98 and 8-99). 
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Figure 8-98. 240 kHz Discriminator, Simplified Schematic 

EXCLUSIVE OR O . Quad NAND gate integrated circuit A1U2 is connected as an EXCLUSIVE OR 
circuit. Its output is high when the two inputs are different, and low when they are the same. The output of the 
EXCLUSIVE OR circuit at A1TP3 has a dc component with an average value that is a function of frequency 
(see Figure 8-99). 
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Figure 8-99. Discriminator Wave Shapes 

Pulse Width Controlled Voltage Generator O • The output of the EXCLUSIVE OR circuit is buffered, 
offset and filtered by A1Q9, A1Q8, and associated circuitry. Q9 and Q8 are connected as a dc-coupled differen- 
tial amplifier. The error output signal is a dc voltage related to frequency as indicated in Figure 8-100. Immedi- 
ately after the YTO (first LO) is stabilized, the ERROR signal will be approximately 0 Vdc. Now if the YTO 
increases in frequency because of drift or noise, the ERROR signal will go negative and bring the YTO back to 
very nearly the same frequency. If the YTO decreases in frequency, the ERROR signal will go positive. Slightly 
tuning the coarse TUNING control will have the same effect. R30 and C17 constitute a low pass filter. 

DISCRIMINATOR ASSEMBLY TESTING 

The operation of the Discriminator Assembly can be tested as follows: 

Disconnect 958 wire (ERROR out) from C4. Set AUTO STABILIZER switch OFF. 

Connect a 13 mV peak-to-peak, 10 to 700 kHz signal from measurement point A to chassis ground. (It is not 
necessary to disconnect the Sampler Assembly.) 
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Vary the frequency of the oscillator while observing the discriminator ERROR output at C4. The discriminator 
output shoidd vary as shown in Figure 8-100. If the correct output is not obtained, perform the following tests 
with the oscillator still connected to measurement point A. 

The signal at AlTPl should be a sine wave, 0.15V to 0.3V peak-to-peak, for frequencies between 1 and 500 
kHz. The voltage level should decrease rapidly as the frequency is increased above 500 kHz. Observe signals at 
collectors of A1Q6 and A1Q7 with a dual-channel oscilloscope. The signals should be 0 to + 5V square waves. 
As the oscillator frequency is varied, the phase relationship of the square waves should vary as follows: at low 
frequency, the square waves should be almost in phase; at 240 kHz they should be approximately 90 degrees out 
of phase; at frequencies approaching 500 kHz they should be nearly 180 degrees out of phase. Also note how 
the average value of the EXCLUSIVE OR output at A1TP3 increases as the oscillator frequency is increased 
(see Figure 8-99). 




Figure 8-100. Discriminator Output ERROR Signal 
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Figure 8-101. A36A1 Discriminator Assembly , Component Locations 
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Figure 8-102. A3 6A2 VCXO Assembly, Component Locations 
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A37 THIRD CONVERTER ASSEMBLY, CIRCUIT DESCRIPTION 

A37 Third Converter Assembly amplifies and converts the 321 .4 MHz from coax switch K4 down to 21 .4 MHz. 
The conversion gain in A37 Third Converter Assembly is approximately 1 1 dB. A37 Third Converter Assembly 
produces the - 10 dBm, 100 MHz CAL OUTPUT signal, and also contains circuitry for signal identification. 
Figure 8-104 shows a simplified block diagram of this assembly. 
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Figure 8-104. A37 Third Converter Assembly , Simplified Block Diagram 



A37A1 Third Converter Amplifier Q 

The Third Converter Amplifier provides a broad-band fixed gain of approximately 20 dB to the incoming 321 .4 
MHz IF signal. The amplifier is a single-stage, common-emitter transistor amplifier whose gain is determined 
by the high-frequency characteristics of AlQl, input matching capacitor AlCl, and the output matching ele- 
ments AlLl, A1R5, and A1C6. Also included is a 700 MHz low-pass filter consisting of two shunt transmission 
line capacitors and two series transmission line inductors. This low-pass filter attenuates the first LO feed- 
through to prevent overloading of the amplifier when the first LO is tuned to approximately 2050 MHz and 
below. 

Bias to the RF amplifier transistor AlQl is provided by A1Q2 and AlRl through A1R4. Note that Q2 and 
associated components are decoupled from the RF signal by A1C4 and A1C5. 

321.4 MHz Bandpass Filter 0 

The 321.4 MHz Bandpass Filter limits the signal power applied to the Third Converter Mixer to a 3 dB band- 
width of about 7 MHz centered at 321.4 MHz. It uses four helical resonators which are tap-coupled at the input 
and output, and slot-coupled to each other. The resonators are capacitively tuned by tuning slugs Cl through 
C4. J5 provides a test port for filter alignment. 

A37A2 Third Converter Mixer 0 

The Third Mixer converts the IF signal from the 321.4 MHz Bandpass Filter to 21 .4 MHz, using the signal from 
the 300 MHz Bandpass Filter as the local oscillator. The Third Converter Mixer is an unbalanced, triple-tuned 
mixer. The 321.4 MHz input signal is fed to mixer diodes A2CR1 and A2CR2. It is switched on and off to the 

21.4 MHz output at a 300 MHz rate by the 300 MHz local oscillator signal. A2CR1 and A2CR2 are used in 
parallel to reduce resistance when the diodes are on. Output matching network A2L1 through A2L3 and A2C12 
transforms the impedance seen at the cathodes of A2CR1 and A2CR2 to approximately 50SI. It also provides an 
open circuit for the 321 .4 MHz IF signal and 300 MHz local oscillator signd. 

The mixer is triple-tuned in the sense that power from any one of the three signals present in the mixer (321.4 
MHz, 300 MHz, and 21.4 MHz) cannot be lost in a port that is used for the other two signals. For example, 

321.4 MHz power cannot be directly lost out the 21.4 MHz port, because L2 is essentieilly an open circuit at 

321.4 MHz; nor can it be lost out the 300 MHz LO port, because the 300 MHz Bandpass Filter is reflective at 

321.4 MHz. 
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A37A3 Third Converter Oscillator 

The Third Converter Oscillator contains a 100 MHz Crystal Oscillator. This oscillator drives a Frequency 
Tripler, which amplifies and triples the 100 MHz signal, producing a high level 300 MHz signal. This 300 MHz 
signal drives the Third Converter Mixer. The Limiter provides an amplitude-stable, temperature-compensated 
- 10 dBm signal. This signal is filtered by the 150 MHz Low-pass Filter to remove harmonics produced in the 
Limiter. The Regulator provides dc bias voltages to the 100 MHz crystal oscillator and limiter. 

100 MHz Crystal Oscillator O - The 100 MHz Crystal Oscillator is a grounded-base Colpitts osciUator 
which uses a series resonant, fifth overtone crystal in the collector to emitter feedback path to achieve frequency 
stability and low noise. A3Q2 provides unity current gain from the emitter to the collector. The current at the 
collector is transformed up by tank circuit A3L4, A3C12, and A3C13, and then fed back to the emitter through 
series resonant crystal A3 Y 1 , A3 Y2, or A3 Y3 and associated PIN switching diode A3CR1 , A3CR2, or A3CR3 . 
The tank circuit is a frequency-selective transformer that also prevents the oscillator from oscillating at other 
overtones of the crystal. Output power is tapped out of the tank through A3C14 to resistive network A3R19 
through A3R22. This network distributes the output power and provides a constant load to the oscillator. 

The 100 MHz Crystal Oscillator can oscillate at the series resonance of either of the three crystals A3Y1, A3Y2, 
or A3Y3. In normal operation, control line F3 is pulled down to approximately OX turning on PIN diode 
A3CR2, to provide an RF feedback path through A3Y2. Control lines F3 - and F3 -I- are open, and pull-up 
resistors A3R13 and A3R15 back bias A3CR1 and A3CR3, keeping them off to open the RF feedback paths 
through A3Y 1 and A3Y3. During Signal Identifier operation, control line F3 is switched between OV and + 20V 
on alternate sweeps; when F3 is at OV, F3 - or F3 + (depending on bandwidth selected) is at OV This moves the 
frequency of the Crystal Oscillator from 100 MHz (F3 at OV) to 99.33 MHz (F3 - at OV) or 100.67 MHz (F3 -I- 
at OV). Since the signal frequency from the Crystal Oscillator is multiplied by 3 in the Tripler before it is used as 
a local oscillator to drive the Third Converter Mixer, the local oscillator for the Third Converter Mixer can be 
switched from 300 MHz (F3) to 298 MHz (F3 - ) or 302 MHz (F3 + ). 

Bad crystals (or associated bias components) can be easily identified by unsoldering incoming control wires to 
F3 - , F3, and F3 + . If the oscillator will not oscillate with one of the control lines grounded but does oscillate 
with either of the other two grounded, then the crystal, or one of the associated bias components, is probably 
faulty. Try to restore oscillation by retuning A3L4 and then tapping or moving components in the tank circuit. 

Tripler o ■ The Tripler contains a 100 MHz linear, common-emitter amplifier, A3Q1, which provides 
approximately 20 dB of gain. A3Q1 drives a Class C common-emitter amplifier/tripler, A3Q3. Matching ele- 
ments A3C4, A3C5, and A3L2 tune the collector of A3Q1 and the base of A3Q3 to 100 MHz. The collector of 
A3Q3 is tuned to 300 MHz by A3L3 and the following 300 MHz Bandpass Filter. 

Note that with no or low RF signal driving the Frequency Tripler, A3Q3 is off; dc voltages at TPF and A3TP3 
will be incorrect. 



Limiter Q . The Limiter is a two-stage amplifier, using emitter-coupled transistor pairs for each amplifier 
stage. Each stage limits the incoming 100 MHz signal by overdriving the base of the input transistor to a point 
where the grounded base output transistor, Q3, switches from zero collector current, when the base of the input 
transistor is driven positive, to the full bias current, when the base of the input transistor is driven negative. 
Schottky-Barrier diodes A3CR4 and A3CR5 further limit the output of the first stage to prevent overdriving the 
second stage. Both amplifier stages are biased with constant emitter current for each pair by current source 
transistors A3U1B and A3U1E. All six transistors A3U1A through A3U1E are contained in a 10-pin integrated 
circuit which helps improve performance by reducing stray capacitance and lead length inductance. 

Proper overall operation of the limiter can be checked by monitoring both the front-panel CAL OUTPUT and 
the 100 MHz test output *J4 while detuning A3L4 OSC PEAK in the 100 MHz Crystal Oscillator. As A3L4 is 
detuned, the power at the 100 MHz test port J3 will decrease. If the Limiter is operating properly, the front- 
panel CAL OUTPUT level should change less than 0. 1 dB for a 10 dB change in the 100 MHz test output. 

8-270 




Model 8569B 



Service 



150 MHz Low-Pass Filter O ■ The 150 MHz Low-Pass Filter attenuates the harmonics present at the 
output of the Limiter. This filter is based on a five-element, 0.01 dB ripple, Chebychev design with a 3 dB cutoff 
frequency of 150 MHz. If the Limiter and the 150 MHz Low-Pass Filter are operating properly, the second and 
higher 100 MHz harmonics will be attenuated by greater than 30 dB. 

Regulator © . The Regulator is a resistive divider and emitter follower that furnishes dc bias voltages to the 
100 MHz Oscillator and to the Limiter. 

300 MHz Bandpass Filter © . The 300 MHz Bandpass Filter rejects all 100 MHz harmonics except the 
third produced in the Frequency Tripler. Its operation is the same as the 321 .4 MHz Bandpass Filter. 
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A37 THIRD CONVERTER ASSEMBLY TROUBLESHOOTING 

Proper operation of the A37 Third Converter Assembly can usually be verified by checking the conversion gain 
from 321.4 MHz to 21.4 MHz as called by signal levels on the schematic. If the conversion gain is low but the 
100 MHz signals at the front panel CAL OUTPUT and 100 MHz test port J3 are correct, the internal signal 
levels in A37 Third Converter Assembly should be measured. To do this, the helical resonators must remain 
covered or they will be mistuned. This can be accomplished by first removing A37 Third Converter Assembly 
cover and tilting the assembly out from the instrument. To prevent shorts, place tape over A3Q4 and A3U1. 
Then reinstall the cover wrong side out, with silk-screen markings and mesh gasket against the housing, and side 
of cover over the helical resonators. Replace the 14 screws holding cover and gasket in place over the helical 
resonators. When this is complete, the inputs and outputs of the helical resonators, the Third Converter Ampli- 
fier, the Third Converter Mixer, the Tripler, and the 100 MHz Crystal OsciUator will all be exposed. The helical 
resonators will not require adjustment. 

The RF signal levels inside A37 Third Converter Assembly can now be checked with another spectrum analyzer 
and a 500U 10:1 resistive divider probe such as the 10020A. If such a probe is not available, a satisfactory 
substitute can be made from a BNC female connector and a 464-ohm, 1/8-watt resistor (see Figure 8-105). The 
spectrum analyzer should be used with the input attenuator set to 10 dB or greater for input protection and to 
provide a good 50-ohm load for the divider. 




Figure 8-105, Substitute Divider Probe 



The signal levels called out in the schematic can be traced with the probe and should read within ±2 dB of 
indicated levels. Care must be taken to identify the proper signal frequencies on the spectrum analyzer display. 
Signal level readings at measurement points A, B, C, F, and H and at J1 and J2 must be taken with the case of 
the probe grounded directly to A37 Third Converter Assembly housing or cover. Measurements at other test 
points can be made with the probe case ungrounded. 

Note that a 321.4 MHz, -30 dBm signal from an external signal source can be applied to J1 in place of the 
internal signal from K5J1. This may be necessary if the signal peak cannot be found when tuning the HP 



If the conversion gain is low and the 100 MHz signal at test port J3 is low or nonexistent, or the front-panel 
CAL OUTPUT signal is low or nonexistent, then the Third Converter Oscillator should be inspected. This can 
be done by removing the cover and leaving A37 Third Converter Assembly housing in place. Note that the 
helical resonators will be uncovered and therefore mistuned, so RF signal levels at measurement points A, B, C, 

F, and H and at J2 will be incorrect. However, removal of the cover will allow access to the components of the 
Limiter. 
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A40 POWER SUPPLY ASSEMBLY, CIRCUIT DESCRIPTION 

A40 Power Supply Assembly is made up of two subassemblies: A40A1 Rectifier Assembly and A40A2 Regula- 
tor Assembly. A40A1 Rectifier Assembly converts the voltages from the transformer secondary to unregulated 
dc voltages. These unregulated voltages are then regulated and distributed to the rest of the instrument by 
A40A2 Regulator Assembly. 

There are nine regulated voltages (-I-5.2V, ± lOV, ± 15V, -I-20V, -I-30V, -40V, 4 - 158V) and one unregulated 
voltage (-I-26V UNREG). The regulated voltages are referenced to a -i- 15V reference supply. A40A1 Rectifier 
Assembly contains the rectifiers for the -I-5.2V, ±15V, -t-20V, and -40V supplies. The -I-30V and 4- 158V 
rectifiers are located in the A40A2 Regulator Assembly. The ± lOV supplies are derived from the regulated 
± 15 V supplied. 

A40A1 Rectifier Assembly 

Line voltage passes from the Line Module Assembly FLl through the Line Voltage Selector Card TBl and 
Transformer T1 to A40A1 Rectifier Assembly. Cl, C2, and C3 reduce conducted radio-frequency interference 
(RFI). 

4- 5.2V Rectifier O • This full-wave rectifier consists of CRl, CR2, CR19, and CR20. Filtering is by Cl. 
R1 acts as a bleeder resistor for Cl when the supply is shut off. C6 filters the diode switching transients and Cl 
reduces the conducted RFI. 

4- 15V Rectifier 0 . The 4- 15V Rectifier is a full-wave bridge rectifier made up of CR3, CR4, CR5, and 
CR6. The ac ripple is filtered by C9, and the switching transients by C8. R2 is the bleeder resistor for C9, and 
C2 is used to reduce the conducted RFI. 

-15V, 4- 20V, and -40V Rectifiers 0 O O . The - 15V, -i- 20V, and -40V rectifiers are similar to 
the 4- 15V rectifier. In addition, the —40V rectifier has overvoltage protection which will short the transformer 
and blow the line fuse whenever the line voltage is above the line module setting. For example, if the line module 
is set for 4- 120V and the instrument is plugged into a 240V outlet, VRl will begin to conduct and turn on Ql. 
This will short the transformer secondary and blow the line fuse. 

A40A2 Regulator Assembly 

4- 15V Reference Supply O . The 4- 15V reference voltage is derived from the 4- 6.2V reference zener 
diode VR3. This voltage is filtered by R15 and Cl 8 and then amplified by U4 to 4- 15V. The 4- 15V output is fed 
back and applied to the inverting input of U4 through the voltage divider R16, R17, and R18. R17 adjusts the 
gain for 4- 15 V ± 0.005V out. C2 decreases the gain to unity at line frequencies for less ripple. 

When first turned on, the output voltage of some op amps will rise with their positive supply voltages before 
beginning to regulate. This can cause the reference voltage to rise above 4- 15V, which would trigger the overvol- 
tage protection of the supplies (crowbar). To prevent this, VR2 is used to supply positive feedback, which 
prevents the output from going above about 13V before U4 goes into regulation. R14 supplies bias current to 
VR3, and R85 increases the available output current. 

4- 5.2V Supply 0 . There are four main elements to the supply: the error amplifier Ul, R54, and R55; the 
series regulator Ql; the current limit R56, R57, R58, and Qll; and the overvoltage protection VRll, R60, emd 
QIO. Ul compares the output (regulated) voltage 4- 5.2V with the reference voltage 4- 5.2V (derived from the 
4- 15V REF through the resistor divider R54 and R55) and applies base drive to the series pass transistor Ql to 
regulate the output voltage. 

The current limit is set by the voltage developed across R56 by the output current. As the output current 
increases, the voltage drop across R56 increases, which raises the voltage at the base of Ql. This also reuses the 
voltage at the base of Qll through the resistor divider R57 and R58. As the output current increeises, Ql 1 begins 
to turn on and shunt the base drive of Ql to the output. This starves the series regulator Ql, which lowers the 
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output voltage and limits the output current. This circuit is a foldback current limiter which has less current at 
short circuit than at its maximum current capability. 

Overvoltage protection is enabled whenever the output voltage is high enough to forward bias VRl 1 . This turns 
on the SCR QIO, which shunts the output and causes the supply to current limit. Cl 1 and R56 roll off the gain 
to prevent oscillation, and CR27 protects the Q1 base-to-emitter junction from reverse breakdown. The LED 
DS6 is biased by R59 and turns on when the power supply is on. CR30 provides reverse voltage protection. 

+ 10V, -10V, +15V, -15V, +20V, + 30V, and -40V Supplies O O G O O © O • The 

other supplies, except for the +158V Supply, operate similarly to the +5.2V Supply. The -40V and +30V 
Supplies have additional circuitry that limits the voltage supplied to the error amplifiers U2 and U9. 

The —40V unregulated voltage is too high to supply U2 directly without damaging it. Q12 is used to limit the 
supply current, and VR6, VR7, and VR17 limit the voltage across U2 during high-power line operation and 
whenever the output of the supply is shorted. R34 supplies Q2 with the base drive during start up. 

In the H- 30V Supply, VRl 4 keeps the output of U9 pin 6 from going below the negative terminal (pin 4) when 
the output of the supply is shorted. Q27 limits the output current of U9, and VRl 5 limits the voltage across its 
supply terminals. CR44, C17, R80, C16, and C15 form the rectifier for the -I- 30V unregulated voltage. The 
resistor divider, R83 and R84, samples the line voltage from the transformer secondary. This voltage is sent to 
the Sweep Generator Assembly when the LINE mode of the SWEEP TRIGGER is selected. 

The + 26V UNREG voltage is tapped off from the input to the -I- 20V Supply. 

-f-158V Supply © . The -l- 158V Supply is similar to the others except for the manner in which the error 
amplifier controls the series regulator. 

Q31 acts as a constant current source (~ 5 mA) set by CR21, CR22, and R41 (see Figure 8-108). This current is 
either fed as base drive to the series regulator Q9 or shunted to ground by UlO through Q29. The base voltage of 
Q29 is fixed by the voltage divider R42 and R44. This enables UlO to control the base current to Q9 by 
regulating the current through Q29. CR23 helps to quickly bring UlO into regulation and to prevent the output 
voltage from overshooting on start up. C6, R43, Cl, and CIO prevent the output voltage from overshooting 
and triggering the overvoltage protection circuit after the removal of a short at the output. 

Q28, R47, R48, and R50 form the current limiting circuit. VR9, VRIO, R52, and Q30 form the overvoltage 
protection. C9 and R47 roll off the gain to prevent oscillation. DS5 is biased on by R51 to indicate when the 
supply is on. 

CR26, C8, R40, C21, and C22 make up the rectifier, which is similar to the other full-wave bridge rectifiers 
except that the four-diode bridge is one package, CR26. 
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Figure 8-108. -hi 58V Regulator Circuit, Simplified Schematic 
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Figure 8-110. A40A2 Regulator Assembly, Component Locations 
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Figure 8-111. A40A1 Rectifier Assembly , A40A2 Regulator Assembly , and 
A41 Line Module and Cable Assembly, Schematic Diagram ( 1 of 2) 
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A42 COMB GENERATOR ASSEMBLY (OPTION 001), CIRCUIT DESCRIPTION 

A42 Comb Generator Assembly consists of A42A1 Comb Generator Board mounted in a housing for required 
shielding. It drives U 1 Step Recovery Diode Module to generate 100-MHz comb teeth. 

A42A1 Comb Generator Board 

The Comb Generator Board consists of four major circuits: 

• Crystal Oscillator 

• Driver 

• Output Amplifier 

• Power Supply Filter 

Crystal Oscillator O . The Crystal Oscillator uses Q1 as a common-base amplifier whose output is capaci- 
tively divided by C6 and Cl and fed back to the input through quartz crystal Yl. The oscillator frequency is 
thus the series-resonant frequency of the crystal. C3 OSC PEAK adjusts the resonant frequency of the output 
tank circuit for maximum output. C5 FREQ and factory-selected inductor L3 provide for minor adjustments in 
frequency. 

Driver 0 . The Driver amplifies the signal from the crystal oscillator to provide enough power to drive the 
Output Amplifier. The Driver is a conventional Class- A amplifier, with R7 through RIO setting the bias for Q2. 
When the Comb Generator is not being used, the OUTPUT ENABLE line is grounded, removing the bias to 
Q2 through CR4 and disabling the Driver. When front-panel COMB GENERATOR 100 MHz switch S3 is 
pressed, the OUTPUT ENABLE line is open. CR4 is then reverse-biased by R15 and no longer affects the 
operation of the Comb Generator. 

Output Amplifier 0 . The Output Amplifier amplifies the signal from the Driver to drive U2 Step Recov- 
ery Diode Module. Q3, a high-efficiency, Class-C amplifier, is turned on only during the positive half cycles of 
the incoming signal. CR5 and R12 serve as loads to the negative half cycles. C15 OUTPUT MATCH matches 
the output of Q3 to the 50-ohm input impedance of U 1 . 

Power Supply Filter 0 . The Power Supply Filter consists of simple RC filters. This circuitry filters out 
noise from the + 15V supply line. 

U2 Step Recovery Diode Module 

U2 is an integrated step recovery diode module whose input is matched to 50Q at 100 MHz. When the Comb 
Generator is enabled, the output of U2 is a train of narrow, high-amplitude pulses at a repetition rate equal to 
the input frequency. The resulting comb spectrum consists of lines at all multiples of the input frequency up to 
and beyond 22 GHz. 

ATS 3 dB Pad 

AT9 is a 3 dB pad that helps to isolate the load from U2. 

K6 RF Switch 

K5 is a coaxial RF switch controlled by the COMB GENERATOR 100 MHz switch on the front panel. When 
the Comb Generator is enabled, K6 routes the Comb Generator output to A34 RF Attenuator Assembly 
through cables W40 and W41 . When the Comb Generator is not enabled, K6 connects the front-panel INPUT 
5012 .01-22 GHz connector to A34 through cables W 1 and W41 . 
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A43 HP-IB CONNECTOR ASSEMBLY, CIRCUIT DESCRIPTION 

A43 HP-IB Connector Assembly consists of the rear-panel HP-IB connector Jl, HP-IB cable assembly Wl, and 
address switch SI. The HP-IB cable assembly provides data, handshake, and control lines to the HP-IB Inter- 
face in A7 Input/Output Assembly. The address switch, connected by five lines to the HP-IB Interface, sets the 
address of the HP 8569B. 

HEWLETT-PACKARD INTERFACE BUS 

The Hewlett-Packard Interface Bus (HP-IB) is an interface that simplifies the integration of instruments, Ccilcu- 
lators, and computers. It minimizes compatibility problems between devices and has sufficient flexibility to 
accommodate future products. The HP-IB is an implementation of the Institute of Electrical and Electronic 
Engineers (IEEE) Standard 488 and conforms to the main interface document of the International Electrotech- 
nical Commission (lEC). 

The HP-IB uses a 16-line bus to interconnect up to 15 instruments. This bus is normally the only communica- 
tion link between interconnected units. Each instrument on the bus is connected in parallel to the 16 lines of the 
bus. Eight of the lines transmit data, and the remaining eight transmit timing (handshake) and control signals. 

Data is transmitted on the eight HP-IB data lines as a series of “bytes” in the American Standard Code for 
Information Interchange (ASCII). Normally, a seven-bit ASCII code is used, with the eighth bit available for a 
parity check, if desired. Data is transferred by means of an interlocked “handshake” technique. This sequence 
permits asynchronous communication over a wide range of data rates. 

Each device on the HP-IB functions as a listener, talker, or controller. A device might function, at different 
times, as a listener or a talker. 



A LISTENER receives data from other instruments. Examples of this type of device are: printers, display 
devices, programmable power supplies, and programmable signal sources. 



A TALKER transmits data to other instruments. Examples of this type of device are: tape readers, voltmeters, 
and counters. 

A CONTROLLER manages communications over the HP-IB. An example of this type of device is a computer 
with an appropriate Input/Output (I/O) interface. 

An HP-IB system allows only one device at a time to be an active talker, and only one may be an active 
controller. Up to 14 devices may be listeners at the same time. 

Bus Structure 

The HP-IB, shown in Figure 8-114, consists of data lines, data byte transfer control lines (handshake), and 
general interface management lines (control). 

Data Lines. The data bus consists of eight signal lines that carry data in bit parallel, byte serial format across 
the interface. These lines carry addresses, program data, measurement data, universal commands, and status 
bytes to and from devices interconnected in the system. Identification of the type of data present on the DIO 
signal lines is indicated by the ATN (attention) signal. When the ATN signal is true, either addresses or universal 
commands are present on the data bus, and all connected devices are required to monitor the DIO lines. When 
the ATN message is false, device-dependent data (e.g., programming data) is carried between devices previously 
addressed to talk and listen. 
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HANDSHAKE 

Lines 



CONTROL 

Lines 



Figure 8-114. HP-IB Interface Connections and Bus Structure 



Handshake Lines. Transfer of each byte on the Data Bus is accomplished via a set of three signal lines: DAV 
(data valid), NRFD (not ready for data), and NDAC (not data accepted). These signals operate in an inter- 
locked h^dshake mode. Each of the signal lines NRFD and NDAC is connected as a logical AND (wired OR) 
to ^ devices connected to the interface. The DAV signal is sent by the talker and received by potential listeners, 
while NRFD and NDAC signals are sent by potential listeners and received by the talker. 

Control Lines. The general interface management (control) lines manage the bus to effect an orderly flow of 
messages. The IFC (interface clear) message places the interface system in a known quiescent state. SRQ (service 
request) is used by a device to indicate the need for attention or service and to request an interruption of the 
current sequence of events. REN (remote enable) selects between two alternate sources of device program data. 
EOI (end or identify) indicates the end of a multiple-byte transfer sequence or, in conjunction with ATN 
executes a polling sequence. ’ 
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HP 8569B HP-IB Applications 

The instrument has HP-IB capability that allows controller interaction with the information displayed on the 
CRT. Any or all control settings can be output upon program request, as can the values of either trace. In 
addition data, such as trace values, can be processed by the controller and then written with appropriate 
annotations into the display memory of the instrument. By means of the front-panel PLOT push buttons, and 
without an external controller, the instrument can transmit graticule, character, and trace data to an HP-IB 
plotter. SECTION III provides more complete information about HP-IB operation. 
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To obtain servicing information or to order replacement parts contort * t, , 

Packard Sales and Service Office listed in the HP Catalog or contact thp ^ "®^rest Hewlett- 
listed below : regional office 



IN THE UNITED STATES 

CALIFORNIA 
3939 Lankershim Boulevard 
North Hollywood 9 1 604 

GEORGIA 
P.O.Box 105005 
2000 South Park Place 
Atlanta 30339 

ILLINOIS 
5201 Tollview Drive 
Rolling Meadows 60008 

NEW JERSEY 
W. 1 20 Century Road 
Paramus 07652 

IN CANADA 

Hewlett-Packard (Canada) Ltd. 
1 7 500 South Service Road 
Trans-Canada Highway 
Kirkland, Quebec H9J 2M5 

IN FRANCE 

Hewlett-Packard France 
F-91947 Les Ulis Cedex 
Orsay 



IN GERMAN FEDERAL REPUBLIC 

Hewlett-Packard GmbH 
Vertriebszentrale Frankfurt 
Berner Strasse 1 1 7 
-Postfach 560 140 
D-6000 Frankfurt 56 

IN GREAT BRITAIN 

Hewlett-Packard Ltd. 

King Street Lane 
Winnersh, Wokingham 
Berkshire RGll 5AR 

IN OTHER EUROPEAN COUNTRIES 

SWITZERLAND 
Hewlett-Packard (Schweiz) AG 
29 Chemin Chateau Bloc 
CH-1 219 LeLignon-Geneva 

IN ALL OTHER LOCATIONS 

Hewlett-Packard Inter-Americas 
3200 Hillview Avenue 
Palo Alto, California 94304 
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HP 8569B SPECTRUM ANALYZER 
Serial Numbers 2607A02570 and below 
MODIFICATION TO PREVENT THE +158 VOLT FUSE FROM BLOWING 



Some HP 8569B Spectrum Analyzers have the potential of intermittently blowing the 
+ 158 fuse, A40A2^. It was found that in a humid environment arcing develops from 
the case of A40A2Q9 to the Heat Sink, opening the fuse. 

A design change in September of 1985 added countersinks and anodization to the 
mounting holes for Q9 on the 08565-00030 Heat Sink. This eliminated the arcing. The 
08565-00030 Heat Sink is common to the HP 8565A Spectrum Analyzer (see Service 
Note 8565A-22). 

If you encounter an HP 8569B which has a blown A40A2F7 fuse, replace the fuse. If 
it immediately blows again, then suspect a component failure. 

If after replacing the fuse, the instrument functions normally for an extended period of 
time, then there is probable cause that the fuse will blow again sometime in the future 
due to arcing. The A40A2 Power Supply Assembly, HP Part Number 08569-60043, must 
be replaced to assure the arcing problem is solved. 
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HP 8569B SPECTRUM ANALYZERS 
Serial Numbers 2224A00000 to 9999Z99999 
Bandwidth Filter Assembly A23/A27 Replacement Kit 



Availability of Bandwidth Filter 
Board Assemblies in Replacement-Kit Form 



To Be Performed By: Customer or HP-Qualified Personnel 

The replacement kits described in this service note are provided for ordering convenience. 
The bandwidth filter board assemblies included in these kits replace any previously used 
8569B bandwidth boards. The 5061-5436 Bandwidth board may be used in conjunction with 
one of the older boards by installing the matched crystals included in the Replacement 
Bandwidth Filter Board Assembly Kit. An explanation of the steps to be followed when 
replacing the bandwidth filter board assemblies in the HP 8569B Spectrum Analyzer is 
included. 

Situation: 

The replacement of the Bandwidth Filter Assemblies A23/A27 in the HP 8569B Spectrum 
Analyzers require that certain conditions be satisfied: 

1. A matched set of four crystals. Two for each board, must be used. 

2. The factory-selected values of R3 for each board must be in place to satisfy gain 
and impedance matching requirements. 
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Solution/Action: 



If both bandwidth filter assemblies require replacement, a set of two teflon-based bandwidth 
filter assemblies (complete with matched crystals and Service Note 8569B-11) can be 
ordered as HP part number 08570-60007 (CD =5). See Table 1. The bandwidth filter 
assemblies in these kits replace any previously used HP 8569B bandwidth boards. 

If it is necessary to replace only one bandwidth filter assembly in the HP 8569B, order HP 
part number 08570-60008. This kit includes four matched crystals; two installed on the 
replacement board, and two which should be installed on the remaining bandwidth assembly 
in the HP 8569B. See Table 2. 



NOTE: 

A vital consideration when replacing either one or both bandwidth assemblies is the gain 
of the filter assembly. This is important for impedance-matching to the step-gain assembly. 
This gain is determined by resistor R3 on either board. Both of these values are factory- 
selected. 

Check to ensure that: 

On the A23 assembly, A23R3 is 147 ohms (HP part number 0698-3438) 

On the A27 assembly, A27R3 is 110 ohms (HP part number 0757-0402). 

If these values are not in place, make the necessary changes to correct the situation, (swap 
the boards or replace the resistors) 
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Table 1 applies to replacement of both board assemblies. Table 2 applies to the replacement of 
either one of the two boards. 



Table-1. Bandwidth Filter Replacement Kit, 08570-60007 (CD 5) 



HP Part Number 


CD 


Description 


Quantity 


5061-5436 


1 


Bandwidth Filter board Assembly (two boards) 
with matched set of crystals installed 


2 


8557A-9A 


D 


Service Note applicable to HP 8557A 


1 


8559A-33 


H 


Service Note applicable to HP 8559 A 


1 


8565A-6D 


1 


Service Note applicable to HP 8565 A 


1 


8569A-13 


H 


Service Note applicable to HP 8569A 


1 


8569B-11 


1 


Service Note applicable to HP 8569B 


1 


8570A-1 


9 


Service Note applicable to HP 8570B 


1 



Table-2. Replacement Bandwidth Filter Board Assembly, 08570-60008 (CD 7) 



HP Part Number 


CD 


Description 


Quantity 


5061-5436 


1 


Bandwidth Filter board Assembly 


1 


0410-0776 


8 


Crystals 21.4 MHz 


2 


8557A-9A 


0 


Service Note applicable to HP 8557 A 


1 


8559A-33 


H 


Service Note applicable to HP 855 9 A 


1 


8565A-6D 


1 


Service Note applicable to HP 8565 A 


1 


8569 A- 13 


H 


Service Note applicable to HP 8569A 


1 


8569B-11 


1 


Service Note applicable to HP 8569B 


1 


8570A-1 


9 


Service Note applicable to HP 8570B 


1 
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SUPERSEDES: 8569B-12 

HP 8565A Spectrum Analyzer 
HP 8569A Spectrum Analyzer 
HP 8569B Spectrum Analyzer 
HP 8570A Spectrum Analyzer 

Serial Numbers: 

See Table of Affected Serial Numbers 

Replacement for Obsolete Attenuators 

Applicable Installation Note: 5958-7185 

Duplicate Service Notes: 

8565A-23A 8569A-14A 

8569B-12A 8570A-02A 

Situation: 

The attenuators for the instruments within the serial numbers listed above are obsolete. When a failure 
occurs they should be replaced. 

For ordering convenience the parts required to make this change are available in a retrofit kit (HP part 
number 5062-6418). 
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MAHUiU. UPDATING SUPPLEMENT 



» » » » MANUAL UPDATING COVERAGE * * * * 



» » 

* This supplanent adapts your manual * 

* to instruments with serial numbers * 

* prefixed through 2607A. * 



ABOUT THIS SUPPLEMENT 



» » » » MANUAL IDENTIFICATION » » » » » 
» » 

* Instrunent Model Number: 85695 * 

* Manual Part Number: 08569-90032 * 

* Manual Print Date: December 1982 * 

n » 



The information in this supplement is provided to correct manual errors and to adapt the 
manual to instruments containing changes made after the manual print date. 



Change and correction information in this supplement is itemized corresponding to the 
original manual pages. The pages in this supplement are organized in numerical order by 
manual page number. 



Manual updating supplements are revised as often as necessary to keep manuals as accurate as 
possible. Hewlett-Packard recommends that you periodically request the latest edition of 
this supplement. Free copies are available from all HP offices. When requesting copies quote 
the model number, print date, and part number listed at the top of this page. 



HOW TO USE THIS SUPPLEMENT 

Ins»^ this title page in front of the title page in your manual. 

Record the changes listed in this supplement in your manual. 

Insert any coD^>lete replacement pages provided into your manual in the proper location. The 
original manual pages may be discarded or the original manual may be left intact to document 
all instrument configurations. 

If your manual has been updated according to the last edition of this supplement, you need 
only record the latest changes. See NEW INFORMATION IN THIS SUPPLEMENT below. 



NEW INFORMATION IN THIS SUPPLEMENT 

► indicates new information. 



Manual Updating Supplement Date: 31 AUGUST 1986 
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PACKARD 




PAGE 1-4: 







2518A & Above 



All Serials 



All Serials 



2518A & Above 



Paragraph 1-35 

Change Option 908 to HP Part Number 5061-9678. 

Paragraph 1-38: 

Change paragraph 1-38 to read: ''OPTION 913, RACK FLANGE KIT FOR MOUNTING 
WITH HANDLES." 

Paragraph 1-39: 

Change paragraph 1-39 to read: "Option 913, HP Part Number 5061-2072, 
includes flanges and hardware required to mount an HP Model 8569B that 
has handles in an equipment rack with horizontal spacing of 482.6 mm 
(19 in). See Figure 2-2 for installation procedure." 

Change Option 913 to HP Part Number 5061-9772. 



PAGES 1-5 IHROUffl 1-7: 



All Serials 



2432A & Above 



All Serials 



2326A & Above 



Table 1-1. HP Model 8569B Specifications (2 of 3) 

In the middle of the right-hand column, change the entry for SV/ITCHING 
BET1€:EN BANDWIDTHS to read: 

Resolution bandwidth switching: (Referenced to 3 MHz) 3 MHz to 300 
kHz, <+-0.5 dB; 3 MHz to 0.1 kHz, <+-1.0 dB. 

On the bottom of page 1-=6, change the specifications for the Reference 
Level variation from: 

-10 dBm to -70 dBm: <+-0.5 dB 

-10 dBm to -100 dBm: <+-1.0 dB 

-10 dBm to -70 dBm: <+-1.0 dB, OoC to +55oC 

to: 

-10 dBm to -60 dBm: <+-0.5 dB 

-10 dBm to -100 dBm; <+-1.5 dB, Ooc to +55oC 

Table 1-1. HP Model 8569B Specifications (3 of 3) 

Change the POWER REQUIREMENTS specification to the following: 

48 to 66 Hz; 100, 120, 220, or 240 volts (-10% to +5%); 280 VA maximum. 
Fan cooled. 

Change the POWER REQUIREMENTS for OPTION 400 as follows: 

48 to 440 Hz; 100 or 120 volts (-10% to +5%). 

48 to 66 Hz; 100, 120, 220, or 240 volts (-10% to +5%). 

280 VA maximum. Fan cooled. 

Add the following under STANDARD OPTIONS AVAILAH£: 

OPnON 003 

Increases 1ST LO OUTPUT power to >=+15 and <=+19 dBm to permit the 
use of HP 11 971 A and 11 97 IK External Mixers. 

All specifications identical to standard HP 8569B except: 1ST LO OUTPUT 
power >=+15 and <=+19 dBm, 

OPnON 013 

Increases 1ST LO OUTPUT power to >=+15 and <=+19 dBm to permit the 
use of HP 11971A and 11971K External Mixers, and contains an internal 
100 MHz Comb Generator, 

All specifications identical to standard HP 8569B except; 1ST LO OUTPUT 
power >=+15 and <=+19 dBm, 

Internal 100 fWz Conib Generator 

Frequency Range: 0.01 to ’22 GHz. 

Frequency Accuracy: <=+-0.007%. 



PAGES 1-8 THROUGH 1-11; 



2326A & Above 



Table 1-2, HP Model 8569B Supplemental Characteristics (4 of 4) 

Add the following under First LO Output: 

Option 003 and 013 
Frequency; 2.00 to 4.46 GHz 




PAGE 2-3: 

All Serials 
2518A & Above 

PAGE 2-5: 

All Serials 

2518A & Above 



► PAGE 2-7: 

All Serials 

► SECTION 3, CHAPTER 

All Serials 

► SECTION 3 , CHAPTER 

All Serials 



Power Level: >=+l6 dBm 
Stability (Typical residual FM); 

Stabilized: 30 Hz p-p 
Unstabilized: 2 kHz p-p 

CAUTION: Always measure the 1ST LO OUTPUT power before connecting an 
external mixer. The 1ST LO OUTPUT power must not exceed the external 
mixer manufacturer’s recommended maximum LO power specifications, or 
damage will result to the mixer’s diode. 



Table 2-2. Rack-Mounting Kits for the HP 8569B 

On Option 91 3 f delete the Handle Assembly. 

In the Option 908 Kit, change the Pan Head Machine Screw to M4x0.7x10, 
Check Digit 2, HP Part Number 0515-1114. 

In the Option 913 Kit, change the Pan Head Machine Screw to M4x0.?x16, 
Check Digit 2, HP Part Number 0515-1106. 



Figure 2-2. Attaching Rack-Mounting Hardware and Handles 

Change Option 913 Rack Mounting Kit, HP Part Number 5061-0084, to HP Part 
Number 5061-2072. 

Change the footnote for Option 913 to read: "These items are supplied 
with the standard instrument and are not supplied with the Option 913 
Rack Mounting Kit," 

In the Option 908 section: 

Change the Option 908 Kit to HP Part Number 5061-9678. 

Change the Pan Head Machine Screw to M4x0,7x10, HP Part Number 0515- 
1114. 

In the Option 913 section: 

Change the Option 913 Kit to HP Part Number 5061-9772, 

Change the Pan Head Machine Screw to M4x0.7xl6, HP Part Number 0515- 
1106. 

Change the *FLAT-HEAD Machine Screw to M4x0,7x10, HP Part Number 0515- 

0896. 

Change the ’‘FRONT HANDLE ASSEMBLY to HP Part Number 5061-9500. 

In the footnote, change the Pan Head Machine Screw to HP Part Number 
0515-1106. 



Paragrai^ 2-30. Other Packaging 

Change step 1 to read: 

1 . Wrap the instrument in anti-static packaging materials to reduce 
chances of electrostatic discharge (ESD) damage. If shipping to a 
Hewlett-Packard office or service center, attach a tag indicating the 
type of service required, return address, model number, and full 
serial number, A supply of these tags is provided at the end of this 
section. 

2, PAGE 17: 

Direct Plotter Output 

Under step 1, add the following text: 

Set the plotter to "Listen-only" mode. To set the HP 7470A to "Listen- 
only" mode, set all address switches to 1’s, 

5, PAGE 35: 

General Description 

In the second paragraph, change the first sentence to read as follows: 
"Programming codes are summarized in Table 5 of this section." 



►SECTION 3* APPENDIX E, PAGE 45: 




All Serials 



. 7 




In the third paragraph from the bottom of the left-hand column, change 
the last sentence to read as follows; "Only the usage of the first 
command listed is described; the second command may simply be 
substituted in its place." 



SECnON 3. APPENDIX E, PAGE 46: 



All Serials 



Paragraph lA, IB 

Change the fourth sentence in the paragraph to read: "The trace values 
are to be separated by commas that are set in quotation marks. The last 
trace value should be followed by a semi-colon set in quotation marks. 
When the full 481 values are sent, the final quotation mark is 
optional." 

Replace the example with the following text; 



PAGE 4-2: 



value number 1 2 

where v = 1 to 3 digits 



.299 



300 



All Serials 



Change the note at the top of the page to read as follows; 

NOTE 

Allow one hour warnMip tine for Uie HP Model 8569B Spectrun Analyzer 
and perform the fTon^-panel ad justmrats before beginning Performance 
Tests. 



PAGE 4-25: 

Paragraph 4-16. RESIDUAL RESPONSES 

All Serials Change step 7 from "...for residual responses." to "...for residual 

responses within 3 dB of the specification (-93 dBm)." 

Add the following to step 8; "Any band with responses within 3 dB of the 
specification must be rechecked with SWEEP TIME/DIV set to AUTO. In 
this calibrated mode all residual responses must be <-90 d&n." 



PAGES 4-28 THROUOI 4-32: 

Paragraph 4-18. REFERENCE LEVEL VARIATION 

2432A & Above On page 4-28, change the Specifications to; 

-10 to -60 dBn; <+-0.5 dB 
-10 to -100 dBm; <+-1.5 dB 

In step 6 and step 10, change the second sentence to read; Corrected 
deviation should not exceed +0,5 dB or -0,5 dB from -10 to -60 dBm, and 
should not exceed +1.5 dB or -1,5 dB from -10 to -100 dBm, 



► PAGE 4-34: 

All Serials 



Paragraph 4-19. Gain Compression 

Change step 9 to read as follows; 

9. Re-calibrate the VERT POSN and REF LEVEL CAL screwdriver adjustments. 



PAGES 4-35 THROUGH 4-40: 



Paragraph 4-20. INPUT ATTENUATOR ACCURACY 

All Serials Add the following to step 9: 

Set FREQUENCY SPAN/DIV to 10 kHz, Keeping signal centered with FINE 
TUNING CONTROL, set RESOLUTION BW to 10 kHz. 

►In Table 4-13, change the footnote to read: "^^From Table 4-8". 

► In Table 4-14, change the footnote to read; "*From Table 4-8". 



PAGES 4-51 THROUGH 4-53: 




All Serials 



Paragraph 4-24. DISPLAY ACCURACY 

► In step 1, make the following changes; 
Change RESOLUTION BW to 10 kHz. 

Change FREQUENCY SPAN/DIV to 200 kHz. 







Add the following control setting: 

VIDEO FILTER 01X 

►Delete step 2. 

► In step 6, change the first sentence to read: "Increase the attenuation 

of the step attenuator, peak the signal with the fine-tuning knob, and 
record the DVM reading for each step (up to 70 dB) in Table 4-19." 

► In Table 4-20, make the following changes: 

For 10 dB Attenuator Setting, change DVM Reading (mV) to +708. 

Change the footnote to read: "DVM reading minus difference of +5 mV". 
►Change the Example after step 10 to read as follows: 

Refer to Table 4-20 column headed Theoretical Reading Subtracted ft*om 
CcHTected DVM Reading (mV). Note that +3 mV is the highest positive 
value and -8 mV is the highest negative value. Their absolute values 
being 8 mV and 3 mV: -8 + 3 = 11 mV (1.1 dB)". 

In step 11, change "Replace 1-dB step..." to "Replace 10-dB step...". 
►In step 13 f change "...from step 12 +-12 mV" to "...from step 12 +-24 
mV". (THIS SUPERSEDES PREVIOUS ERRATA THAT MODIFIED THE MANUAL IN 
ERROR.) 

►In step 14, change "...from step 12 +-6 mV" to "...from step 12 +-24 mV". 
(THIS SUPERSEDES PREVIOUS ERRATA THAT MODIFIED THE MANUAL IN ERROR.) 



► PAGE 4-58: 
All Serials 



PAGE 4-69: 
2326A & Above 



Paragraph 4-26. (knb Gena*ator Frequoicy Accuracy 

Add the following note: 

NOTE 

Perform this test only for Option 001 instrunents. 



Paragraph 4-27 

Add new Performance Test, Paragraph 4-27, 1ST LO OUTPUT POWER OPTION 003 
AND 013 (SERIAL PREFIX 2326A), included in this Manual Updating 
Supplenent. 



PAGES 4-60 THROUCai 4-65/4-66: 



►All Serials 



2432A & Above 



All Serials 



All Serials 



Table 4-23. Performance Test Record (1 of 6) 

Under 4-11, Span V/idth Accuracy, make the following changes: 

Change step 16 to 17. 

Add step 16: "10 MHz FREQ SPAN/DIV, Min = -0.4 div, Max = +0.4 div. 
Table 4-23. Performance Test Record (3 of 6) 

Under the Reference Level Variation section, steps 6 and 10, change the 
corrected deviation specification from -70 to -60 dBm. Also change the 
specification from +-1.0 to +-1.5 dBm. 

Table 4-23. Performance Test Record (4 of 6) 

In paragraph 4-22, change the test limits of step 12 and step 13 to +-1 .5 
dB. 

In paragraph 4-22, change the test limits of step 14 and step 15 to +-2.5 
dB. 

Table 4-23. Performance Test Record (5 of 6) 

In paragraph 4-23: 

Change the MIN. in both steps to 0 dB. 

Change the MAX. of 1 .5 dB to 1 .0 dB. 

Change the MAX. of 3.0 dB to 2.0 dB. 

In paragraph 4-24: 

In step 13: 

Change MIN. from "382 mV..." to "376 mV...". 

Change MAX. from "412 mV..." to "424 mV...". 

In step 14: 

Change MIN. from "194 mV..." to "176 mV...". 

Change MAX. from "206 mV..." to "224 mV...". 

Table 4-23. Performance Test Record (6 of 6) 




2326A & Above Add 'the following to the test record after 4-26: 

4-27. 1ST LO OUTPUT POWER OPTION 003 AND 013 +16 dBm 



PAGE 5-3; 

2514A & Above 



Table 5-1. Adjustable Components (2 of 6) 

Delete A16R9, +10VTV. 



PAGE 5-27: 

Paragraph 5-15. PEAK DETECTOR DROOP TEST 

All Serials At the bottom of page 5-27, add the following sentence: "The test pattern 

for routine //2 is not displayed without the test setup specified in 
paragraph 5-16." 

PAGE 5-61/5-62: 

Paragraph 5-21. SWEEP GENERATOR ADJUSTHENTS 

2514A & Above In the DESCRIPTION: 

Delete the first sentence. 

Change "The sweep generator is then adjusted..." to "The sweep 
generator is adjusted...". 

In the PROCEDURE: 

Delete the NOTE on page 5-62 that begins: "The +10V Temperature 
Variable Supply...". 

Delete step 3. 



PAGE 5-97: 

All Serials 



Paragraph 5-30. FREQUENCY REPONSE ADJUSTMENTS 

Change the second sentence in step 3 to read: "Set function generator 

for a 1-kHz, IV peak-to-peak sine wave output, with no offset," 



PAGES 5-104 THROUGH 5-107: 



Paragraph 5-31. AMPLITUDE CALIBRATION OF EXTERNAL MIXING BANDS 

All Serials Change step 20 to read as follows: 

Connect signal generator to IF INPUT and set OUTPUT LEVEL to match the 
mean conversion loss plus 10 dB (42 dB + 10 dB = 52 dB) at 12.4 GHz, 

2326A & Above On page 5-104, add above the NOTE: 



CAUTION 

(For Options 003 and 013 only.) Always measure the 1ST LO (XJTPUT power 
before connecting an external mixer. The 1ST LO OUTPUT power must not 
exceed Uie external mixer manufacturer's recoraoended maximum LO power 
specification or damage will result to the mixer's diode. 



PAGE 6-5: 

Table 6-3. A1 Front Panel Display AssenA)ly, Replaceable Parts 

2326A & Above Change A1MP2 to HP Part Number 08569-00055, Check Digit 3. 

Change A1MP2 (OPT 001) to HP Part Number 08569-00056, Check Digit 4, 
Add A1MP2 (OPT 003), HP Part Number 08569-00053, Check Digit 1, PANEL- 
DRESS, FRONT DISPLAY. 

Add A1MP2 (OPT 013), HP Part Number 08569-00054, Check Digit 2, PANEL- 
DRESS, FRONT DISPLAY. 



PAGES 6-6 THROUGH 6-9: 

Table 6-3. A2 Front Panel Control Assembly, Replaceable Parts 

All Serials Add second entry for A2, HP Part Number 08569-60116, FRONT PANEL SWITCH 

REPLACEMENT ASSEMBLY. INCLUDES A2A1 , A2A4, A2A5, AND ASSOCIATED 
MECHANICAL PARTS. (DOES NOT INCLUDE A2A2, A2A3, FRONT PANEL, AND 
KNOBS.) 

Change A2 (OPT 002) to HP Part Number 08569-60094, Check Digit 6, FRONT 
PANEL CONTROL ASSY (OPT 002). 

Delete A2DS1 through A2DS3. 

Delete A2A1XDS1 through A2A1XDS3. 

Add A2A1MP1 through A2A1MP3, HP Part Number 4040-2135, Check Digit 6, 




STDF-LED POLYC. 

Add A2A1DS1 and A2A1DS2, HP Part Number 1990-0485, Check Digit 5, LED CRN 
800 UCD. 

Add A2A1DS3, HP Part Number 1990-0487, Check Digit 4, LED YEL 1 UCD. 

PAGES 6-14 THRCXIGH 6-17: 

Table 6-3. A5 X-T Amplifier Assembly, Replaceable Parts 

All Serials Change A5U1 to HP Part Number 1826-1186, Check Digit 8, IC SWITCH ANLG 

QUAD 16-DIP-C PKG. 

Under Miscellaneous Parts, add HP Part Number 1400-0249, Check Digit 0, 
CABLE TIE. 



PAGES 6-18 AND 6-19: 



All Serials 



2311 A & Above 

PAGE 

All Serials 



Table 6-3. A6 High Voltage Power Supply, Assembly Replaceable Parts 

Change A6R2 to HP Part Number 0757-0401, Check Digit 0, RESISTOR 100 U 
.125W F TC=0+-100. 

Under Miscellaneous Parts, make the following changes: 

Delete HP Part Number 1200-0043. 

Add HP Part Number 0340-1114, Check Digit 1, INSULATOR XSTR T0-3ADH. 
Change A6 to HP Part Number 5061-5445, Check Digit 2. 



Table 6-3. A7 Input/Output Assembly, Replaceable Parts 

Delete A7E1 through A7E4. 

Change A7J1 to HP Part Number 1200-1205, Check Digit 6. 
Delete A7J2. 



PAGES 6-22 AND 6-23: 



Table 6-3. A8 Microprocessor Assembly, Replaceable Parts 

All Serials Change A8U14 to HP Part Number 1820-2096, Check Digit 9, IC CNTR TTL LS 

BIN DUAL 4-BIT. 

Change A8XU8, A8XU22, A8XU29, and A8XU36 to HP Part Number 1200-0541, 
Check Digit 1 . 

PAGES 6-24 THROUGH 6-26: 

Table 6-3. A9 Data Converter Assend>ly, Replaceable Parts 

All Serials Change A9C30 to HP Part Number 0160-4835, Check Digit 7, CAPACITOR-FXD 

.1UF +-20% 50VDC CER. 

Change A9C69 to HP Part Number 0160-4835, Check Digit 7, CAPACITOR-FXD 
.lUF 4-20% 50VDC CER. 

Change A9C77 to HP Part Number 0160-4835, Check Digit 7, CAPACITOR-FXD 
.1UF +-20% 50VDC CER. 

Change A9E1 to HP Part Number 9170-0847, Check Digit 3, CORE-SHIELDING 
BEAD. 

Change A9U21 to HP Part Number 1826-0371, Check Digit 1, IC OP AMP LOW- 
BIAS-H-IMPD TO-99 PKG. 

Add A9MP1, HP Part Number 6960-0069, Check Digit 3, PLUG-HOLE .125D. 

Change A9Q5 to HP Part Number 1854-1030, Check Digit 0. 

Change A9Q6 to HP Part Number 1854-1030, Check Digit 0. 

Change A9Q8 to HP Part Number 1854-1030, Check Digit 0. 

2304A & Above Change A9 to HP Part Number 08569-60095, Check ’Digit 7. 

Add A9C80, HP Part Number 0160-3536, Check Digit 0, CAPACITOR-FXD 220 PF 
+-5% lOOVDC CER. 

Delete A9CR2 and A9CR3. 

Add A9VR5, HP Part Number 1902-3082, Check Digit 9, DIODE-ZNR 4.64V 5% 
DO-35 PD=.4W. 

2537A & Above Change A9 to HP Part Number 08569-60129, Check Digit 8. 

Add A9R81 and A9R82. HP Part Number 0757-0733. Check Digit 1, RESISTOR 




1.1K .25W F TC=0+-100. 

Change A9U20 to HP Part Number 1820-2044, Check Digit 7. 

PAGES 6-28 AND 6-29: 



Table 6-3. All DVM Digital Assembly, Replaceable Parts 

All Serials Change A11C4 to HP Part Number 0160-4554, Check Digit 7, CAPACITOR-FXD 

.01UF +-20% 50VDC CER. 

Change A11J1 to HP Part Number 1200-1205, Check Digit 6. 

Change A11J2 to HP Part Number 1200-1205, Check Digit 6. 

2318A & Above Change All to HP Part Number 08569-60083, Check Digit 3. 

Change A11C11 to HP Part Number 0160-0153, Check Digit 4, CAPACITOR-FXD 
lOOOPF 4-10% 200VDC POLYE. 

Add A11Q6, HP Part Number 1854-0477, Check Digit 7, TRANSISTOR NPN 
2N2222A SI TO-18 PD=500MW. 

Change A11R1 to HP Part Number 0698-3452, Check Digit 1, RESISTOR 147K ^% 
.125W F TC=0+-100. 

Change A11R2 to HP Part Number 0757-0442, Check Digit 2, RESISTOR 10K 1% 
.125W F TC=0+-100. 

Change A11R3 and A11R4 to HP Part Number 0698-3155, Check Digit 1, 
RESISTOR 4.64K 1% .125W F TC=0+-100. 

Change A11R5 to HP Part Number 0698-3266, Check Digit 5, RESISTOR 237K 1% 
.125W F TC=0+-100. 

Change A11R6 to HP Part Number 0698-3160, Check Digit 8, RESISTOR 31. 6K 
1% ,125W F TC=0+-100. 

Change All RIO and A11R11 to HP Part Number 0757-0465, Check Digit 6, 
RESISTOR 100K 1% .125W F TC=0+-100. 

Change A11U17 to HP Part Number 1826-0412, Check Digit 1, IC COMPARATOR 
PRCN DUAL 8-DIP-P PKG. 

PAGES 6-33 THROUGH 6-35: 

Table 6-3. A14 Tuning Stabilizer Control Assembly, Replaceable Parts 

All Serials Change A14U1, A14U2, and A14U4 through A14U8 to HP Part Number 1826-1058, 

Check Digit 4, IC OP AMP GP 8-TO-99 PKG. 

2607A & Above Change A14U2 to HP Part Number 1826-1058, Check Digit 3, IC OP02C M OP 

AMP. 



PAGES 6-36 AND 6-37: 



Table 6-3. A15 Sweep Attenuator Assembly, Replaceable Parts 

All Serials Change A15R59 to HP Part Number 0698-3450, Check Digit 9, RESISTOR 42. 2K 

1% .125W. 

Change A15R60 to HP Part Number 0757-0289, Check Digit 2, RESISTOR 13.3K 
1% .125W. 

Change A15U1 through A15U5 to HP Part Number 1826-1058, Check Digit 4, IC 
OP AMP GP 8-TO-99 PKG. 

2514A & Above Change A15, Sweep Attenuator Assembly, to HP Part Number 08565-60224, 

Check Digit 0. 

Delete A15CR19, HP Part Number 1901-0050. 

Add A15CR20, HP Part Number 1901-0050, Check Digit 3, DIODE-SWITCHING 80V 
200MA. 

Add A15CR21, HP Part Number 1901-0050, Check Digit 3, DIODE-SWITCHING 80V 
200MA. 

Add A15CR22, HP Part Number 1901-0539, Check Digit 3, DIODE-SM SIG 
SCHOTTKY. 

Delete A15Q7, HP Part Number 1854-0557. 

Delete A15Q15, HP Part Number 1854-0557. 

Add A15Q28, HP Part Number 1855-0241, Check Digit 5, TRANSISTOR MOSFET N- 
CHAN. 

Add A15Q29, HP Part Number 1855-0414, Check Digit 4, TRANSISTOR J-FET N- 
CHAN. 




Add A15Q30, HP Part Number 1854-0215, Check Digit 1, 

Delete A15R54, HP Part Number 0757-0442. 

Delete A15R55, HP Part Number 0757-0442, 

Delete A15R56, HP Part Number 0757-0199. 

Delete A15R57, HP Part Number 0757-0458. 

Add A15R64, HP Part Number 0757-0279, Check Digit 0, 
.25W, 

Add A15R65, HP Part Number 0757-0199, Check Digit 3, 
,12W, 

Add A15R66, HP Part Number 0757-0199, Check Digit 3, 

.12W. 

Add A15R67, HP Part Number 0683-2255, Check Digit 9, 
•25W. 

Add A15R68, HP Part Number 0757-0199, Check Digit 3, 
.12W. 

Add A15R69, HP Part Number 0757-0199, Check Digit 3, 
.12W. 



TRANSISTOR NPN. 



RESISTOR 3.16K ^% 
RESISTOR 21.5K 
RESISTOR 21 .5K IX 
RESISTOR 2.2M 5X 
RESISTOR 21. 5K IX 
RESISTOR 21.5K IX 



PAGES 6-38 IHRCXXHf 6-41: 



Table 6-3. A16 Sweep Generator Assembly, Replaceable Parts 

All Serials Change A16U1 to HP Part Number 1826-1058, Check Digit 4, IC OP AMP GP 8- 

TO-99 PKG. 



2514a & Above Replace parts listing for A16 board with P/0 Table 6-3, A16 Board 

Replaceable Parts (5061-9058, Sweep Generator Replacement Kit), 
included in this Manual Updating Supplement, 

PAGES 6-42 THR01X31 6-45: 



All Serials 
2607 A & Above 



Table 6-3. A17 Frequency Control Assembly, Replaceable Parts 

Change A17U7 and A17U9 to HP Part Number 1826-1058, Check Digit 4, IC OP 
AMP GP 8-TO-99 PKG. 

Change A17U8 to HP Part Number 1826-1058, Check Digit 3, IC 0P02C M OP 
AMP. 

Change A17VR3 to HP Part Number 1902-0049, Check Digit 2, DIODE-ZNR 6.19V 
5X .4W, 



PAGES 6-50 AND 6-51: 



Table 6-3- A19 HG Driver Assead>ly, Replaceable Parts 

All Serials Change A19U1 through A19U5 to HP Part Number 1826-1058, Check Digit 4, IC 

OP AMP GP 8-TO-99 PKG. 

Delete A19C3, HP Part Number 0160-0174. 

Add A19W1, HP Part Number 8159-0005, Check Digit 0, Jumper, 

Under Miscellaneous Parts, make the following changes: 

Delete HP Part Number 0340-0416. 

Add HP Part Number 0340-1150, Check Digit 5, INSULATOR XSTR TO-66. 

2538a & Above Change A19U4 to HP Part Number 1902-0049, Check Digit 2, DIODE-ANR 6.19V 

5X, DO=7, PD=.4W, TC=+.022X. 

PAGES 6-52 THROUGH 6-55: 

Table 6-3. A20 Bias Assembly, Replaceable Parts 

All Serials Change A20VR4 to HP Part Number 1902-3036, Check Digit 3, DIODE-ZNR 3.16V 

5X DO-7 PD=.4W TC=.064X. 

PAGES 6-56 THROUGH 6-59: 

Table 6—3- A21 Video Asseobly (100 Hz), Replaceable Parts 

Add A21CR21, HP Part Number 1901-0539, Check Digit 3, DIODE-SCHOTTKY 20V. 
Change A21Q4-11, A21Q13-14, A21Q16, A21Q18-22, A21Q24-29, A21Q31-36, 
A21Q38-39, A21Q47-49, and A21Q54-56 to HP Part Number 1854-0404. Check 



All Serials 




Digit 0, TRANSISTOR NPN SI TO-18 PD=360MW. 

2304A & Above Change A21R118 to HP Part Number 0757-0398, Check Digit 4, RESISTOR 75 

.125W F TC=0+-100. 

Change A21R122 to HP Part Number 0698-3153, Check Digit 9, RESISTOR 3.83K 
n .125W F TC=0+-100. 



2538A & Above Change A21 (Std.) to HP Part Number 08565-60228, Check Digit 4, 

Delete A21CR34 and A21CR35. 

Change A21R116 to HP Part Number 0757-0814, Check Digit 9. 

Change A21VR4 to HP Part Number 1902-31 93 » Check Digit 3. 

PAGES 6-60 THROWS 6-63: 

Table 6-3. A21 Video AssenA>ly (Option 002), R^laceable Parts 

2304A & Above Change A21R118 to HP Part Number 0757-0398, Check Digit 4, RESISTOR 75 

.125W F TC=0+-100. 

Change A21R122 to HP Part Number 0698-3153, Check Digit 9, RESISTOR 3.83K 
^% .125W F TC=0+-100. 



2533A & Above Change A21 (Std.) to HP Part Number 08565-60227, Check Digit 3. 

Delete A21CR34 and A21CR35. 

Change A21R116 to HP Part Number 0757-0814, Check Digit 9. 
Change A21VR4 to HP Part Number 1902-3193, Check Digit 3. 



PAGES 6-69 THROWS 6-71 : 



Table 6-3. A23 Bandwidth Filter No. 2 Assembly, Replaceable Parts 

All Serials Change A23C16*, A23C20*, A23C43*, and A23C64* to HP Part Number 0150- 

0134, Check Digit 1, CAPACITOR-FXD 220PF 4-5? 300VDC MICA. 

Change A23L6 and A23L15 to HP Part Number 9100-2813, Check Digit 0, 
INDUCTOR 400NH 10? .312DX .016LG Q=150. 

Change A23R19* and A23R43* to HP Part Number 0698-3155, Check Digit 1, 
RESISTOR 4.64K 1? .125W F TC=0+-100. 

Change A23R24* to HP Part Number 0757-0465, Check Digit 6, RESISTOR 100K 
1? .125W F TC=0+-100, 

Change A23R32* to HP Part Number 0698-3454, Check Digit 3, RESISTOR 215K 
1? .125W F TC=0+-100. 

Change A23R48» to HP Part Number 0757-0288, Check Digit 1, RESISTOR 9.09K 
1? .125W F TC=0+-100. 

Change A23R56* to HP Part Number 0757-0428, Check Digit 1, RESISTOR 1 .62K 
1? ,125W F TC=0+-100. 

Add A23Y1, Y2 (Option 002), HP Part Number 0410-0776, Check Digit 8, 
Crystal 21.4 matched set of 4 (incudes A27, Y1 , Y2). 

2409A & Above Change A23 to HP Part Number 08565-60219, Check Digit 3. 

Change A23R24* to HP Part Number 0757-0199, Check Digit 3, RESISTOR 21 .5K 
1? .12W F TC=0+-100. 

Change A23R25* to HP Part Number 0698-3452, Check Digit 1, RESISTOR 147K 
1? .12W F TC=0+-100. 

Change A23R26 to HP Part Number 2100-3094, Check Digit 4, RESISTOR-TRMR 
100K 10? C SIDE-ADJ 17-TRN. 

Change A23R32* to A23R32, HP Part Number 0757-0462, Check Digit 1, 
RESISTOR 75K 1? .12W F TC=04-100. 

Add A23R61*, HP Part Number 0757-0280, Check Digit 3, RESISTOR IK 1? .12W 
F TC=0+-100. 



2607A & Above ►Change A23 to HP Part Number 5061-9089, Check Digit 8. 

► Change A23C1, C4 through C7, C9, CIO through C12, Cl 7 through Cl 9, C24, 
C26 through C28, C30, C34 through C36, C40, C42, C47 through C53, C55, 
C60 through C63, C65 through C67, and C69 to HP Part Number 0160-4832, 
Check Digit 4. 

Change A23C13, C29, and C41 to HP Part Number 0160-4822, Check Digit 2. 
Change A23C14 and A23C37 to HP Part Number 0160-2249, Check Digit 3, 
CAPACITOR-FXD 4.7PF 500V. 




Change A23C25 and A23C$4 to HP Part Number 0121-0563, Check Digit 8, 
CAPACITOR-FXD 3.5-10. 

Change A23C31 to HP Part Number 0160-4831, Check Digit 3, 

Add A23C39 and A23C56, HP Part Number 0160-2997, Check Digit 8, 
CAPACITOR-FXD 8.2PF 1KV. 

Change A23L5 to HP Part Number 9140-0179, Check Digit 1. 

Change A23L7 and A23L13 to HP Part Number 9140-0399, Check Digit 5, COIL 
2.2UH 55&. 

►Change A23R3 to A23R3». 

Change A23R7* to HP Part Number 0698-8821, Check Digit 8. 

Change A23R19* and A23R43* to HP Part Number 0757-0438, Check Digit 3, 
RESISTOR 5.1 IK ^% .12W. 

Change A23R23* to HP Part Number 0757-0288, Check Digit 1, RESISTOR 9.09K 
1% .12W. 

►Change A23R24 to HP Part Number 0757-0199, Check Digit 3, RESISTOR 21.5K 
IX .12W. 

►Change A23R25 to HP Part Number 0698-3452, Check Digit 1, RESISTOR 147K 
IX .12W. 

►Change A23R26* to HP Part Number 2100-3162, Check Digit 7, POT 200K 20X 
17T. 

Change A23R32 to HP Part Number 0757-0642, Check Digit 1, RESISTOR 75K IX 
.12W. 

►Change A23R48» to HP Part Number 0757-0447, Check Digit 4, RESISTOR 16. 2K 
IX .12W. 

Change A23R51 to HP Part Number 0757-0346, Check Digit 2. 

Change A23R56* to HP Part Number 0757-0428, Check Digit 1, RESISTOR 1.62K 
IX .12W. 

Change A23R59 to HP Part Number 0757-0180, Check Digit 2. 

►Add A23R61», HP Part Number 0757-0424, Check Digit 7, RESISTOR 1.1K 1X 

.12W. 

►Under Miscellaneous Parts, add HP Part Number 5061-5436, Check Digit 1, 
REPUCEMENT KIT (INCLUDES A23 BOARD ASSEMBLY (5061-5436) AND SET OF 4 
CRYSTALS) . 

PAGES 6-72 THROUGH 6-74: 

Table 6-3. A24 Step Gain Aiq>lifier/Oscillator Assembly (Standard) 

Replaceable Parts 

All Serials Change A24C25 to HP Part Number 0140-0192, Check Digit 9, CAPACITOR-FXD 

68PF 300V. 

Delete the asterisk on Reference Designator A24L11. 



PAGES 6-77 AND 6-78: 



Table 6-3. A25 Up-4)oyn (kjnverter AssenA)ly, Replaceable Parts 

All Serials Change A25R23* to HP Part Number 0698-3439, Check Digit 4, RESISTOR 178 

IX .125W F TC=0+-100. 

PAGE 6-81: 

Table 6-3. A27 Barnlwidth Filter Mo. 1 Assembly, Replaceable Parts 

2409A & Above Change A27 to HP Part Number 08565-60219, Check Digit 3, 

2607 A & Above Change A27 to HP Part Number 5061-5436, Check Digit 1. 

PAGES 6-^ AND 6-83: 



Table 6-3. A28 Variable Gain Assembly, Replaceable Parts 

All Serials Change A28CR10 and A28CR11 to HP Part Number 1901-1085, Check Digit 6, 

DIODE-SCHOTTKY 5V. 

Add A28CR17, HP Part Number 1901-0047, Check Digit 8, DIODE-SWITCHING 20V 
75MA IONS. 

Change A28R2* to HP Part Number 0698-3441, Check Digit 3, RESISTOR 383 IX 
.12W. 

Change A28R6* to HP Part Number 0698-3442, Check Digit 9, RESISTOR 237 IX 
.12W. 




• Change A28R17 to A28R17*. 

Change A28R21» to HP Part Number 0757-0397, Check Digit 3, RESISTOR 68.1 
^% .125W F TC=0.+-100. 

Change to HP Part Number 0698-3434, Check Digit 9, RESISTOR 34.8 

^% .125W F TC=0+-100. 

Change A28R33* to HP Part Number 0698-3440, Check Digit 7, RESISTOR 196 
n .12W. 

Change A28R46 to HP Part Number 0698-3444, Check Digit 1, RESISTOR 316 U 
.125W F TC=0+-100. 

Change A28VR2 to HP Part Number 1902-0049, Check Digit 2, DIODE-ZNR 6.19V 
5 % DO-35 PD=.4W. 

2513A & Above Change A28 to HP Part Number 08569-60090, Check Digit 2. 

Add A28C46, HP Part Number 0160-4554, Check Digit 7, CAPACITOR-FXD .01UF 
+-20% 50V. 

Add A28C47, HP Part Number 0160-4554, Check Digit 7, CAPACITOR-FXD .01UF 
+-20% 50V. 

Add A28C48, HP Part Number 0160-4554, Check Digit 7, CAPACITOR-FXD .OIUF 
+-20% 50V, 

Add A28C49, HP Part Number 0160-4554, Check Digit 7, CAPACITOR-FXD .OIUF 
+-20% 50V. 

Add A28CR18, HP Part Number 1901-0047, Check Digit 8, DIODE-SWITCHING 20V 
75MA. 

Add A28R53, HP Part Number 0698-3444, Check Digit 1, RESISTOR 316 1% 

.125W F TC=0+-100. 

Add A28R54, HP Part Number 0757-0442, Check Digit 9, RESISTOR 10K 1% 

.125W F TC=0+-100. 



PAGES 6-84 AND 6-85: 



Table 6-3. A29 RF-IF Motherboard Assembly, Replaceable Parts 

All Serials Change A29J4 to HP Part Number 1200-1204, Check Digit 5. 

PAGES 6-86 AND 6-87: 



Table 6-3. A35 Second Converter Asseibly, Replaceable Parts 

All Serials Change A35C7 to HP Part Number 0160-5435, Check Digit 5, CAPACITOR-FDTHRU 

8.5PF 5% 200V CER. 

2430A & Above Change A35 to HP Part Number 08565-60216, Check Digit 0, SECOND CONVERTER 

ASSEMBLY. 

Change A35L2 and A35L3 to HP Part Number 08565-00153, Check Digit 8, 
COUPLING LOOP-FILTER. 

Change A35MP5 to HP Part Number 08565-00152, Check Digit 7, mounting tab- 
mixer diode. 

Change A35MP6 to HP Part Number 08565-20212, Check Digit 2, OSCILUTOR 
HOUSING/SECOND CONV. COVER. 

PAGES 6-91 THROUGH 6-93: 

Table 6-3. A37 Third Converter Assembly, Replaceable Parts 

All Serials Change A37A1R5 to HP Part Number 0757-0416, Check Digit 7, RESISTOR 511 

1% .125W F TC=0+-100. 

Change A37A4MP2 to HP Part Number 0380-1047, Check Digit 3, SPACER-RVT-ON 
,25-IN-LG .15-IN-ID. 

►Change A37J2 description to read: "Conn, RF: 50 ohm: SMC". 

PAGES 6-94 THROUGH 6-97: 

Table 6-3. A40 Power Supply Assembly, R^laceable Parts 

All Serials Change A40A2DS1 through DS4 and A40A2DS6 through DS9 to HP Part Number 

1990-0487, Check Digit 7, LED-LAMP YEL 1 MCD. 

Change A40A2U1 through A40A2U10 to HP Part Number 1826-1058, Check Dieit 
4, IC OP AMP GP 8-TO-99 PKG. 

Under Miscellaneous Parts, make the following changes: 




PAGE 6»99: 

All Serials 

PAGES &-101 AND 

All Serials 

2326A & Above 

2433A & Above 
PAGE 6-103S 
All Serials 

2326A & Above 



PAGES 6-105 AND 
All Serials 



Delete HP Part Number 0340-0416. 

Add HP Part Number 0340-1150, Check Digit 5, INSULATOR XSTR TO-66. 
Delete HP Part Number 1200-0043. 

Add HP Part Number 0340-1114, INSUUTOR XSTR TO-3ADH. 

►Change HP Part Number 2110-0269 to A40A2MP5, HP Part Number 2110-0726, 
Check Digit 4, FUSEHOLDER-CLIP TYPE .25D-FUSE. 



Table 6-3* A42 Cool) G^erator Assembly (Option 001), Replaceable Parts 

Change A42A1E1 to HP Part Number 9170-0847, Check Digit 3, CORE-SHIELDING 
BEAD. 

Change A42A1Y1 to HP Part Number 0410-0482, Check Digit 3, CRYSTAL-QUARTZ 
100.000 MHz. 



6 - 102 : 

Table 6-3. Chassis Parts-Electrical Replaceable Parts 
Delete Reference Designation ATS. 

• Add SI, HP Part Number 3100-3403, Check Digit 0, SWITCH-RTRY SP7T-PS 
.812-CTR-SPCG. 

Change W20 to HP Part Number 08569-20089, Check Digit 2, CABLE ASSY- 1ST 
LO OUTPUT. 

Add W42, HP Part Number 08569-20091, Check Digit 9, CABLE ASSY-2ND LO 
OUTPUT, 

Change VI to HP Part Number 5083-6476, Check Digit 7, CRT TUBE. 



Table 6-3. Chassis Parts-Electrical (Option 001), R^laceable Parts 

Change W40 to HP Part Number 08569-20092, Check Digit 0, CABLE ASSY- 
SWITCH TO 3DB PAD. 

Add the following: 

OPTION 003 

CHASSIS PARTS-ELECTTRICAL 

A44, HP Part Number 5086-7725, Check Digit 7, LO AMPLIFIER. 

AT8, HP Part Number 0955-0114, Check Digit 2, ATTENUATOR-COAXIAL 
ATTENUATION: 3DB^-/-.3 

W43, HP Part Number 08569-20088, Check Digit 4, CABLE ASSY PAD-FP. 
OPTION 013 

CHASSIS PARTS-ELECTRICAL 

Identical to the combination of Option 001 plus Option 003. 



6-106: 

Table 6-3. Qiassis Parts-Mechanical, Replaceable Parts 

Change HP Part Number 5020-8837, Corner Strut, to HP Part Number 5021- 
5462, Check Digit 9, CORNER STRUT. 

Add HP Part Number 5060-9900, Check Digit 0, FRONT HANDLES. 

Add HP Part Number 5020-8897, Check Digit 8, FRONT HANDLE TRIM STRIP. 

Add HP Part Number 2510-0195, Check Digit 9, Qty 8, MACH SCREW 8-32 X 

0.375. 

For Option 004 instruments, make the following changes: 

Add the following text: 

CHASSIS PARTS-MECHANICAL 
OPTION 004 

HP Part Number 08569-00067, Check Digit 7, Qty 1, PANEL-REAR OPT. 
004, Mfr Code 28480, Mfr Part Number 08569-00067. 

Change HP Part Number 0360-0452 to HP Part Number 0360-0053, Check 
Digit 7, Qty 2, TERMINAL-SLDR LUG 10. 

Change HP Part Number 0890-0096 to HP Part Number 0890-0012, Check 
Digit 1, .250 FT, TUBING-FLEXIBLE .040-IN-DIA. 

Change HP Part Number 1400-0049 to HP Part Number 1400-1230, Check 
Digit 1, Qty 1, CABLE CLAMP .875-DIA .50-WD. 




2326a & Above 



PAGE 6-107: 
2518A & Above 
PAGE 6-108; 

All Serials 



Change HP Part Number 2360-0197 to HP Part Number 2360-0195, Check 
Digit 0, Qty 1, SCREW-MACH 6-32 ,312-IN-LG PAN-HEAD POZI. 

Change HP Part Number 8150-0353 to HP Part Number 8150-0005, Check 
Digit 2, Qty 1, WIRE 22 AVC 300V BLACK. 

Add HP Part Number 2190-0006, Check Digit 1, Qty 5, LOCK-WASHER .141- 
IN-DIA. 

Add HP Part Number 8150-0020, Check Digit 1, Qty 2, WIRE 22 AWG 300V 
PINK-ORANGE. 

Add HP Part Number 1400-0249, Check Digit 0, Qty 6, CABLE TIE* .062-DIA 
.09WD, 

Add HP Part Number 0380-0004, Check Digit 0, Qty 4, SPACER .188-IN-LG 
.181-IN-DIA. 

Add HP Part Number 2360-0205, Check Digit 3, Qty 4, SCREW-MACH 6-32 
.750-IN-LG PAN-HEAD POZI. 

Add HP Part Number 1400-0510, Check Digit 8, Qty 1, CABLE CLAMP .15-DIA 
.62-WD. 

For Optical 003 instruments, make the following changes: 

Delete HP Part Number 1251-0600. 



Add HP Part Number 0360-0124, Check Digit 3, Qty 1, TERMINAL STUD 
SINGLE-PIN. 

Add HP Part Number 0520-0164, Check Digit 1, Qty 2, SCREW-MACH 2-56 
.250-IN-LG FLAT-HEAD POZI. 



For Option 013 instruments, make the following changes: 

Delete HP Part Number 1251-0600. 

Add HP Part Number 0360-0124, Check Digit 3, Qty 1, TERMINAL STUD 
SINGLE-PIN. 

Add HP Part' Number 0520-0164, Check Digit 1, Qty 2, SCREW-MACH 2-56 
.250-IN-LG FLAT-HEAD POZI. 



Add HP Part Number 8150-0474, Check Digit 9, WIRE 24 AWG 300V 912. 



Increase the quantity of HP Part Number 3050-0647 from 2 to 4. 

Add the following under CHASSIS PARTS-MECHANICAL for standard 
instruments: 

HP Part Number 2360-0183, Check Digit 6, Qty 2, SM6-32 .312 FLPD. 

HP Part Number 3050-1137, Check Digit 6, Qty 2, WSHR FL .31 ID .50D. 

HP Part Number 2190-0047, Check Digit 0, Qty 2, WSHR LK .142ID 6. 

HP Part Number 08569-00051, Check Digit 9, Qty 1, BRACKET-AMP. 

Under OPTION 001, delete HP Part Number 08569-00042, 

Add the following for Option 003 instrument: 

CHASSIS PARTS-MECHANICAL 
OPTION 003 

HP Part Number 1251-0060, Check Digit 0, Qty 1, CONNECTOR-SGL CONT PIN 
1.14-MM-BSC-SZ SQ. 

HP Part Number 8150-0474, Check Digit 9, Qty 1, WIRE 24 AWG 300V 912 
1.2 FT. 

HP Part Number 0520-0149, Check Digit 2, Qty 2, SCREW-MACH 2-56 .25-IN- 
LF 100 DEG. 

Add the following for Option 013 instnoments: 

CHASSIS PARTS-MECHANICAL 
OPTION 013 

Identical to the combination of Option 001 plus Option 003 except for 
A1MP2 (see page 6-5). 



Figure 6-1. Input 50 Ohm Connector J1, Exploded View 

Change J1 to HP Part Number 08569-60130, Check Digit 1, 



Table 6-4. Rack Mount and Handle Kits 

Delete Item 1 (5061-0090), 

Change Item 2 to Item 1. 

Delete Item 3 (5061-0084). 

Change Item 4 to Item 2. 



2518A & Above 



Change Item 1 to HP Part Number 5061-9678, Check Digit 1. 




Change Item 2 to HP Part Number 5061-9772, Check Digit 6. 

P^ES 8-9 THROUGH 8-23/8-24: 

Figure 8-2. Schematic Symbols for Digital Integrated Circuits and 
Signature Analysis Troubleshooting Instructions (10 of 14) 

All Serials Under FM Free Dependency, change the second paragraph to read as follows; 

”F" is the free dependency notation. When "F” is enabled (pin 6 low) , 
outputs labeled ”F" are enabled and MUX will output data. When "F" is 
high, outputs labeled ”F” go to a high- impedance state. 

PAGES 8-51/8-52 THROUGH 8-53/8-54: 

Figure 8-13. A2 Front Panel (^xitrol Assembly, Schematic Diagram (1 of 2) 

All Serials In the table for A2A1J1, at Pin 16, the TO/FROM listing should read: 

"A24P1-34, A7P1-55, A25P1-41.” 

Figure 8-13. A2 Front Panel Control Assend>ly, Schematic Diagram (2 of 2) 

All Serials Change the A2A3 Tuning Assembly to HP Part Number 08565-60168. 

PAGES 8-55 THROUQ] 8-63/8-64: 

Figure 8-15. A4 Z Axis Assembly, Coiqpon^it Locations 

All Serials Change C12 to C45. 

Add Cl 2 between U4 and R75. 

PAGES 8-71 THROUGH 8-75/8-76: 



All Serials 

All Serials 
2311 A & Above 
PAGE 8-81/8-82: 
All Serials 



PAGE 8-85/8-86: 

All Serials 

PAGE 8-89/8-90: 

All Serials 



Figure 8-19. A6 High Voltage Power Supply Assenbly, Component Locations 

Change U2 to U21. 

Figure 8-20. A6 High Voltage Power Supply Assenbly, Schematic Diagram 
In function block (B), change R2 to 100. 

Change A6 to HP Part Number 5061-5445. 



A7 Circuit Description 

In the description for function block (L), Option Status Interface, 
change the first paragraph to read as follows; 

Resistor pack U17 pulls the inputs to U18 to a high state. In an 
option instrument, a jumper is installed from U18 pins 2, 4, 12, or 
14 to ground, selecting the option specified for a particular 
instrument. 



Figure 8-22. Cooponoit Locations 

Delete A7E1 through A7E4, 

Delete A7J2. 



Figure 8-23. Schematic Diagram 

In function block (L), delete J2, leaving the lines to J2 (J2 pins 8, 2, 
6, and 4) open and ungrounded. Write Note 6 above where J2 used to be. 
On the right margin of the page, add the following note; 

6, For an Option 002, add a jumper from point B to the trace going to 
U18 pin 14. 



PAGES 8-91 THROUGH 8-107/8-108: 



Figure 8-29. A8 Microprocessor Assembly, Schematic Diagram (1 of 2) 

In function block (C), make the following changes; 

Delete the connection between pin 2 of U42A and pin 17 of U24H. 
Connect pin 2 of U42A to pin 37 (CK IN) of U1 . 



All Serials 




■1 



PAGES S-109 THROUGH 8-119: 



All Serials 



A9 Data Ccxiverter Assembly 

On page 8-109, under Multiplexer (D), change the second paragraph as 
follows: 

Change the second and third sentences to read: "When SMPL/PEAK input is 
high, the vertical peak signal is selected; when SMPL/PEAK is low, the 
vertical signal is selected. Whenever X CONV is low, the horizontal 
signal is selected." 



2304A & Above 



2537A & Above 



All Serials 



2304A & Above 



25 37 A & Above 



Figure 8-31. A9 Data Converter AssenA)ly, Conixjnent Locations 
Replace CR2 and CR3, located below TP5, with a new diode VR5. Diode VR5 
is located between the former anode of CR2 and the cathode of CR3. The 
cathode of VR5 replaces the anode of CR2. 

Add C80 in the space between R46 and VR1 . 

Add R82 between U20 and R55, parallel to edge of board. 

Add R81 below, and parallel to, R82. 

Figure 8-32. A9 Data Converter Assembly, Schematic Diagram (1 of 2) 
Change function block (I) as follows: 

Label the 10-ohm resistor R78. 

Open the connection between the left side of R78 and PI-20. 

Connect ground 4 to the left side of R78. 

Change ANLG GND (P1-20) to NC, 

Change the pin connector table as follows: 

Under SIGNAL for PI-20, change ANLG GND to NC. 

Change A9 to HP Part Number 08569-60095. 

In function block (C), add C80, a 220 pF capacitor, between the Jl-side 
of R14 (PK GAIN) and ground. 

In function block (D), add VR5, a 4,64V zener diode, in place of CR2 and 
CR3. The anode of VR5 should be grounded. 

Change A9 to HP Part Number 08569-60129. 

Change serial prefix to 2537A. 



Figure 8-32. A9 Data Converter Assembly, Schematic Diagram (2 of 2) 
2304A & Above Change A9 to HP Part Number 08569-60095. 



2537A & Above Add new function block (G) from P/0 Figure 8-32 (SERIAL PREFIX 2537 A) 

included in this Manual Updating Supplement. 

Change A9 to HP Part Number 08569-60129. 

Change serial prefix to 2537A, 

PAGES 8-123 THROUGH 8-129/S-130: 



All Serials 



23I8A & Above 



All DVM Digital Assembly 

On page 8-123, under DVM (kiunter (H), change the last sentence of the 
third paragraph to read as follows: "The zener diodes VR1 and VR2 
respectively provide -5V for U16." 

Figure 8-36. All DVM Digital AsseoA>ly, Coi^ponent Locations 

Replace Figure 8-36 with new Figure 8-36 (SERIAL PREFIX 2318A) included 
in this Manual Updating Supplement. 



Figure 8-37. All DVM Digital Assembly, Schanatic Diagram 

23I8A & Above Change All to HP Part Number 08569-60083, Check Digit 3. 

Replace function blocks (D) and (M) with P/0 Figure 8-37 (SERIAL PREFIX 
231 8A) included in this Manual Updating Supplement, 



PAGES 8-139/8-140 THROUGH 8-141/8-142: 



All Serials 



Figure 8-43. A13 Relay Driver Assembly, Schematic Diagram 

Change the pin connector table as follows: 




PAGE 8-156S 
2514A & Above 

PAGE a-157/8-158: 

2514A & Above 

PAGES 8"159 THRCXX31 

All Serials 
2514 a & Above 



PAGE 8-165/8-166: 

All Serials 

2514a & Above 

PAGE 8-167/8-168: 

2514A & Above 

PAGES 8-169 THROUGH 

All Serials 

All Serials 
2607A & Above 

PAGE 8-189/8-190: 

All Serials 

All Serials 



Under FUNCTION BLOCK for Pl-21, change (C) to (A). 



Figure 8-48. A15 Sweep Attaniator Asseobly, Componrat Locations 

Replace Figure 8-48 with the new Figure 8-48 (SERIAL PREFIX 2514A) 
included in this Manual Updating Supplement. 



Figure 8-49. A15 Sweep Attenuator Assembly, Schematic Diagram 

Replace function block (E) with the function block (E) contained in P/0 
Figure 8-49 (SERIAL PREFIX 2514A) included in this Manual Updating 
Supplement. 

Change A15 to HP Part Number 08565-60224. 

Change the serial prefix to 2514A, 

8-164: 

A16 Sweep (xei^ator Assad>ly, Circuit Description 

On page 8-163, in Figure 8-53, change AST-BW-SW to AST-BW-VF. 

On page 8-159, under Current Source (A), change the second sentence in 
the first paragraph from "...diode Q4 is the temperature sensing 
element.” to ”...U11 is a Temperature Transducer that has a current 
output that varies at 1 uA/deg C from -50oc to +150oc," 

On page 8-160, under Swe^ Operator (D), make the following changes: 
Delete the sentence that begins "C9 is a speed-up capacitor...”. 
Delete the sentence that begins "CR6, R69, and R70 prevent...”. 

Replace Figure 8-50 with the new Figure 8-50, Simplified Circuit for 
Sweep Generator Current Source (SERIAL PREFIX 2514A) included in this 
Manual Updating Supplement, 



Figure 8-54. A16 Sweep Generator Assembly, Component Locations 

Change CR46 to R46. 

Reverse diode CR5. 

Reverse diode CR7. 



Replace Figure 8-54 with the new Figure 8-54 (SERIAL PREFIX 2514A) 
included in this Manual Updating Supplement. 



Figure 8-55. A16 Swe^ G^erator Assenbly, S<diematic Diagram 

Replace Figure 8-55 with the new Figure 8-55 (SERIAL PREFIX 2514A) 
included in this Manual Updating Supplement, 

8-175/8-176: 

A17 Frequoicy Control Assembly 

On page 8-172, under Center Frequency M/5 Attenuator (I), change the 
second paragraph as follows: 

Change N/50 to N/5 in the fourth and seventh sentences. 

Figure 8-57. A17 Frequency Control Assonbly, Schematic Diagram 

Change A17 to HP Part Number 08569-60066, 

In function block (J), change A17VR3 to 6.19V. 

In function blocks (E), (F), (G), and (J), change +3.0V to 8,8V, 



Figure 8-61, A19 TIG Driver Assembly, Coo^x)nent Locations 

Change C3 to W1. 

Figure 8-62. A19 TIG Driver AsseQi>ly, Schematic Diagram 

In function block (C) , change C3 to W1 . 





253&A & Above In function block (F), change the value of VR1 to 6,19V. 

In function blocks (C), (D), (E), and (F), change +5V to +8.8V. 

PAGES 8-191 IHROOCffl 8-197/8-198: 

Figure 8-63. A20 Bias Asseoably, Component Locations 

All Serials Add Q5 between R4 and R61. 

Reverse diode CR22. 

Figure 8-64. A20 Bias Assembly, Schematic Diagram (1 of 2) 

All Serials In function block (F), change VR4 to 3.16V. 

PAGES 8-199 THROUGH 8-205/8^206: 

A21 Video 100 Hz Assembly 

All Serials On page 8-200, under LC Bandwidth and Video Filter Capacitor Select (D), 

change R31 to R130 in the first paragraph. 

On page 8-202, under Second Video Aiqplifier (G), change the first 
sentence of the second paragraph to read as follows; ’’The FULL BAND 
frequency marker is generated by a negative voltage applied to the 
junction of R122 and R94 from A18 Full Multiband Assembly.” 

Figure 8-66. A21 Video 100 Hz Assembly, Component Locations 

2538A & Above Replace Figure 8-66 with new Figure 8-66 (SERIAL PREFIX 2538A) included 

in this Manual Updating Supplement. 

Figure 8-67. A21 Video 100 Hz Assembly (Option 002), Component Locations 

2533A & Above Replace Figure 8-67 with the new Figure 8-67 (SERIAL PREFIX 2533A) 

included in this Manual Updating Supplement. 

Figure 8-^. A21 Video 100 Hz Assenbly, Schematic Diagram 
All Serials In function block (F), change R96 to 2.15K. 

In function block (G), change R115 to 17.4K, 

2304A & Above In function block (G), change R118 to 75 and R122 to 3.83K. 

2538A & Above (Std) Replace function blocks (F) and (G) with P/0 Figure 8-68 (SERIAL 
and PREFIX 2538A) included in this Manual Updating Supplement. 

2533A & Above In the upper left-hand corner of Figure 8-68, make the following 

(Opt. 002) changes; 

Change A21 (Std.) to HP Part Number 08565-60228. 

Change A21 (Opt. 002) to HP Part Number 08565-60227. 

PAGES 8-207 THROUGH 8-213/8-214: 

A22 Lc% Aiqplifier Assembly 

All Serials On page 8-207, under Log Anq>lifier Gain, change the first paragraph as 

follows; 

In the second sentence, change Q42 to A24. 

In the third sentence, change Q8 to Q20. 

On page 8-208, under Gain Control Lines (B), make the following change; 

In the sixth sentence, change Q14 to Q24, 

On page 8-209, under Log Offset (M), make the following change: 

In the fifth sentence, change R115 to R119. 

On page 8-209, under Temperature (kxqpensation Power Supply (I), change 
the second sentence to read as follows: ”CR2 operates as the 
temperature-sensing element.” 

Figure 8-71. A22 Log Anplifier Assembly, Schematic Diagram (2 of 2) 

All Serials Make the following changes to function block (I); 

Change R9 to 42.2K. 

Change -1VTV to +1VTV. 

Label the transistor Q2, 



PAGES 8-215 THROUGH 8-221/8-222: 




2409A & Above 
2526 a & Above 
2607 A & Above 

All Serials 

2409A & Above 
2607 A & Above 



PAGES 8-223 THROUGH 

All Serials 

All Serials 



Figure 8-74. A23 Bandwidth Filter No. 2 Assembly and A27 Bandwidth Filter 
No. 1 Assembly, Coi^x)nent Locations 

Add R61 above R32. 

Change the position of R61 so that it is below C21 and parallel with C16. 

Replace Figure 8-74 with the new Figure 8-74 (SERIAL PREFIX 2607A) 
included in this Manual Updating Supplement. 

Figure 8-75. A23 Bandwidth Filto* No. 2 Assembly and A27 Bandwidth Filter 
No. 1 Assembly, Schenatic Diagram 
In function block (B), change R7* to 3.83. 

In function block (C), make the following changes; 

Change C16» to 220 pF. 

Change C20* to 220 pF, 

Change R19* to 4.64K, 

Change R24» to 100K. 

Change R32* to 215K, 

In function block (F), make the following changes; 

Change C43* to 220 pF. 

Change C64* to 220 pF, 

Change R43» to 4.64K. 

Change R56* to 1.62K, 

In function block (G), change R48* to 9.09K. 

Change A23/A27 to HP Part Number 08565-60219. 

In function block (C), make the following changes; 

Change R24* to 21.5K. 

Change R25* to 147K. 

Change R26 to 100K, 

Delete the asterisk after R32. 

Change R32 to 75K. 

Connect one side of a IK-resistor to the junction of R32 and CR5. 
Connect the other end of the IK resistor to the junction of C20 and 
Cl 6. Label the IK resistor R61*. 

Change A23 and A27 to HP Part Number 5061-9089, Check Digit 5. 

Replace function blocks (D) and (G) with P/0 Figure 8-74 (SERIAL PREFIX 
2607A) included in this Manual Updating Supplement, 

In function block (C), make the following changes; 

Change Cl 6* to C20*. 

Change C20* to Cl 6*. 

Change Cl 9* to 5.1 IK. 

Change R24 to 21.5K. 

►Change R25 to 147K. 

►Change R26 to R26», 200K. 

►Change R32 to 75K, 

►Add R61», 1.1K, between the C16, C20 node and the R32, CR5 node. 

In function block (F), make the following changes; 

Change R43* to 5.1 IK. 

Change R56* to 1.6K. 

8 - 229 / 8 - 230 : 

Figure 8-76. A24 Step Gain Anplifier/Oscillator Assembly, Sinblified 
Schematic 

Change Q15 to A10. 

Change 20-dB AMPLIFIER to 15-dB AMPLIFIER. 

Change R38 to 562. 

Figure 8-81. A24 Step Gain Amplifier/Oscillator Assembly, Schematic 
Diagram 

In function block (E), change the value of C25 to 30 pF. 

In function block (F) . delete the asterisk on L1 1 . 




PAGES 8-231 THROUGH 8-233/8-234: 



Figure 8-83. A25 Up-Down Converter Assembly » Schematic Diagram 

All Serials In function block (D), change R23* to 147. 

PAGES 8-241 THROUQl 8-243/8-244: 

Figure 8-88. A28 Variable Gain Assembly, Ccnponent Locations 

2513A & Above Replace Figure 8-88 with the new Figure 8-88 (SERIAL PREFIX 2513A) 

included in this Manual Updating Supplement. 

Figure 8-89. A28 Variable Gain Assembly, Schematic Diagram 
All Serials In function block (B), change R2 to 215. 

In function block (C), make the following changes: 

Change CR14 and CR15 from zener diodes to PIN diodes. 

Delete +5VDC. 

Change R6 to 237. 

In function block (D), make the following changes: 

Change R46 to 316. 

Change VR2 from 6.81V to 6,19V. 

Add a diode, CR17, between CR13 and the junction of R47 and C42. The 
anode of CR17 connects to the cathode of CR13; the cathode of CR17 
connects to the junction of R47 and C42. 

In function block (E), make the following changes: 

Change R17 to R17*. 

Change R21* to 68.1. 

Change R23* to 34.8. 

In function block (G), change R33 to 196. 

2513A & Above Change A28 to HP Part Number 08569-60090. 

Change the serial prefix to 2513A. 

Replace function blocks (C), (D), and (E) with P/0 Figure 8-89 (SERIAL 
PREFIX 2513A) included in this Manual Updating Supplement. 

PAGES 8-249 THROUGH 8-253/8-254: 

Figure 8-95. A30 First Mixer Assembly, A31 YIG-TUned Oscillator Assembly 
A32 YIG-Tuned Filter Assembly, A33 Lifter, A34 RF Attmiator, Schematic 
Diagram 

2326A & Above Change Figure 8-95 as shown in P/0 Figure 8-95 (SERIAL PREFIX 2326A) 

included in this Manual Updating Supplement, 

Add the following under NOTES: 

9. The three supply pins of the A44 LO AMPLIFIER are connected 
together by two 912 jumper wires, 

PAGES 8-255/8-256 AND 8-257/8-258: 



2430A & Above 



All Serials 
24 30 A & Above 



Figure 8-96. A35 Seomd Converter Assembly, Coiq)on«it Locations 

On the middle photograph of Figure 8-96, change the part number of the 
A35 Second Converter to 08565-60216. 

Figure 8-97. A35 Second Converter Assembly, Schematic Diagram 

In function block (E), label the 8,5 pF feedthrough capacitor C7. 

In the upper left corner of the schematic, change the assembly number to 
08565-60216. 

In the lower left corner of the schematic, change the serial prefix to 
2428A. 

In the middle of the page, change the part number of the A35 assembly to 
08565-60216. 



?fCES 8-259 THROUGH 8-267/8-268: 



A36 Tuning Stabilizer Assembly 




All Serials 



On page 8-260, under A36A3 Sampler Asseinbly, in the third sentence of the 
first paragraph, change "rear-panel" to read "front-panel." 



PAGES 8-269 THROUGH 8-273/8-27^: 



Figure 8-107. A37 Third Ckmverter Assend>ly, Schematic Diagram 

All Serials In function block (A), change R5 to 511. 



PAGES 8-275 THROUGH 8>281/8-282: 

Figure 8-111. A40A1 Rectifies Assembly, A40A2 Regulator Assembly, and A41 
Line Module and Cable Assembly, Schematic Diagram (2 of 2) 

All Serials In function block (D), change +20V REG to +15V UNREG. 




4-27. 1st LO OUTPUT POWER, OPTIOM 003 AMD 013 (SERIAL PREFIX 2326A) 

SPECIFICATION: 



Output Power: +16 dBm 

DESCRIPTION: 

The LO OUTPUT power is measured through a lowpass filter, which simulates the input 
filter of the HP 11970 external mixers. The 10 dB attenuator prevents the power sensoi 
from being overloaded. The analyzer is tuned from 1.7 GHz to 4.1 GHz and the minimum 
and maximum power levels are noted. 

EQUIPMENT: 



Power Meter HP 435B 

Power Sensor HP 8481 A 

4.5 GHz Lowpass Filter HP 9135-0048 

10 dB Fixed Attenuator HP 8491A/B Opt 010 

Adapter, Type N(f) to SliACra) HP 1250-1750 




Figure 4-25. 1st LO Output Power Test Setup 



PROCEDURE: 

1. Set all spectrum analyzer controls to the normal (green) position, except as 
follows : 



FREQUENCY BAND GHz 1.7— 4.1 GHz 

FREQUENCY GHz 1.7 GHz 

AUTO STABILIZER OFF 

FREQUENCY SPAN MODE ZERO 



2. Calibrate the HP 435A and set the CAL FACTOR to the average value shown on the HP 
8481A label for the 1,7 GHz to 4.1 CHz range. Set the remaining controls as 
follows: 

Range +15 dBm 

Line ON 

3. Remove the 50 ohm termination from the LO OUTPUT and connect the equipment as 
shown in Figure 4-25. 

4. Tune the analyzer’s FREQUENCY (coarse) control from 1,7 GHz to 4.1 GHz. Note the 
minimum and maximum power levels; they should be within specification. 



5. Disconnect the equipment and reattach the 50 ohm termination to the LO OUTPUT. 





p/0 TABLE 6-3. A16 REPLACEABLE PARTS 
(HP PART NUMBER 5061-9058, SWEEP GENERATOR REPLACEMENT KIT) 



Reference 

Designation 


HP Part 
Number 




Qty 


Description 


Mfr 

Code 


Mfr Part Number 


Alts 


t.rif. : -9058 


3 


1 


iWCE? I'.EMERflrrjR i^EPLaCEMENT <1? 


28480 




Al&Cl 

A16C2 


0160-345b 


6 


4 


NOT ASSIGNED 

CAPACITOa-FXD lOOOPF +-10X IKUDC CER 


28480 


0160-3456 


A16C3 


01bD-34Sb 


6 




CAPACITOR -FXD lOOOPF +-10X IXUDC CER 


28480 


0160-3456 


A16C4 


0160-22b2 


0 


1 


CAPACITOR-FXD 16PF +-5X 500UDC CER 0 • • 30 


28480 


0160 2262 


A16CB 


Blb0-34bb 


8 


3 


CAPACITOR-FXD IDOPF *- 1 OX IKVDC CER 


20480 


3160-3466 


AlbCb 


OlbO-2150 


5 


1 


CAPACITOR-FXD 33FF *-5X 300UOC MICA 


20400 


0160 -2150 


A16C7 


01b0-34bb 


8 




CAPACITOR-FXD lOOPF +-1 OX IKUDC CER 


28480 


3163-3466 


At6C8 


O10O-O197 


8 


5 


CAPACITOR-FXD 2.2UF+-10X 20UDC TA 


562C9 


1S0D225X9020A2 


A16C9 

At6C10 


0tb0-343b 


6 




NOT ASSIGNED 

CAPACITOR-FXD lOOOPF +-10X IKUOC CER 


28480 


0160-3456 


A16C11 


0100-1735 


2 


1 


CAPACITOR-FXD .22UF1” lOX 35VDC TA 


56289 


1300224X9035A2 


A16CI2 


OlbO-3009 


5 


1 


CAPACITOR-FXD 932PF 4-tX lOOUDC MICA 


2C480 


0160-3009 


A16C13 


OlbO-3402 


2 


2 


CAPACITOR-FXD lUF « -5X 50UDC HET-PCLYC 


28430 


1163-3402 


A16C14 


0180-0197 


a 




CAPACITOR-FXD 2.2UF+-10X 20VDC TA 


56209 


l50D223X9021iA2 


A16CtS 


01b0--31bb 


9 


1 


CAPACITOR-FXD . ObSUF *-10X 2000DC POLYE 


20430 


0160-0166 


A\bC\b 


Dlb0-20SS 


9 


3 


CAPACITOR-FXD .OIUF ♦00-20X lOOWOC CER 


20480 


0160-2055 


A16C17 


SlbO-4084 


e 


3 


CAPACITOR-FXD , lUF + -20X 30VDC CER 


28480 


3160-4384 


A16C18 


OlbO-2033 


9 




CAPACITOR-FXD .OIUF +B0-2OX tOOVDC CER 


28480 


0160-2055 


AI6C1? 


OlbO-2055 


9 




CAPACITOR-FXD .OIUF t80-20% lOOVDC CER 


28480 


0160-2355 


A16C20 


01b0-34bb 


8 




CAPACITOR-FXD lOOPF +-10X IKWDC CER 


20400 


0160-3466 


A16C21 


0160-4084 


8 




CAPACITOR-FXD . lUF +-20X SOUDC CER 


28480 


0160-4084 


At6C22 


0160-4004 


8 




CAPACITOR-FXD .lUF +-20X SOVDC CER 


20480 


0160-4084 


A16C23 


0160-3456 


6 




CAPACnOR-FXD lOOOPF t-lOX IKUDC CER 


28400 


0160-3456 


A16C24 


0180-0197 


a 




CAPACITOR-FXD 2.2UF+-1DX 20UDC TA 


56209 


150D225X9020A2 


AI6C2S 


0100-0197 


8 




CAPACITOR-FXD 2.2UF+ lOX 30VtC TA 


56289 


IS00225X9020A2 


A1bC2b 


0180-0197 


a 




CAPACITOR-FXD 2.2UF+-10X 20VDC TA 


56209 


150D225X9020A2 


AlbC27 


0160-3670 


6 


1 


CAPACITOR-FXD .lUF *-C0X 230UDC CER 


28483 


0160-3670 


A1 bC28 


0160-3402 


2 




CAPACITOR-FXD lUF +-5X 50WDC MET-POLYC 


28480 


016C -3402 


AlbCRI 


1901-0050 


3 


34 


DIODE -SUITCHING 80V 200MA 2NS DO-35 


23480 


1931-0050 


A16CR2 


1901-0050 


3 




DIODE -SWITCHING 80V 200MA 2NS DO-35 


20480 


1901- 0050 


AtbCR3 


1901 -0376 


6 


1 


DIODE -GEN PHP 3SV SOMA DO-35 


28480 


1931-3376 


AlbCR4 


1901-0050 


3 




DIODE-SWITCHING 30V 2C0MA 2NS DO-35 


28480 


1901-0050 


AtbCRS 


1901 0050 


3 




DIODE -SUITCHING 03V 203MA 2NS DO -35 


20400 


1931-3050 


^1£>CR6 

A16CR7 


1701-0050 


3 




NOT ASSIGNED 

DIODE-SWITCHING aOV 200HA 2NS DO-35 


28480 


1901-0050 


AtbCRB 


1901-0050 


3 




DIODE-SUITCKING 80V 200MA 2NS DO-35 


20400 


1901- 0050 


AlbCR9 


1701 0050 


3 




DIODE-SWITCHING 03V aOOMA 2NS DO-35 


20480 


J901-0050 


A1 bCRt 0 


1901-0030 


3 




DIODE-SWITCHING 80V 2C0MA 2NS DO-35 


2G430 


1901-0050 


AlbCRll 


1901-0050 


3 




DIODE SWITCHING OOV 200MA 2NS DO-35 


23480 


1901-0050 


AlbCRlS 


1901-0050 


3 




DIODE- SUITCHING BOV 200MA 2NS DO- 35 


20400 


1901-0050 


AlbCR13 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS DO-35 


20400 


1901-0050 


AlbCRI 4 


1901-0050 


3 




DIODE-SWITCHING 80V 20QMA 2NS DO-35 


28400 


1901 0050 


AlbCRlB 


1901-0050 


3 




DIODE-SWITCHING 80V 203MA 2NS DO-35 


234G0 


1901-0050 


AlbCRtb 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS DO-35 


2B48C 


1901-0050 


AlbCRI 7 


1901-0050 


3 




DIODE- SUITCHING 00V 200MA 2NS DO--3S 


20480 


1931-0050 


AlbCRI 8 


1901-0050 


3 




DIODE-SWITCHING BOV 200MA 2N3 DO-35 


20480 


1901-0050 


AlbCRI? 


1701-0050 


3 




DIODE-SWITCHING BOV 200MA 2NS DO-35 


20400 


1701-0050 


AlbCR20 


1901-0050 


3 




DIODE-SUirCHING OOV 200MA 2N3 DO-35 


23400 


190 1-0050 


AlbCR21 


1901 0050 


3 




DIODE -SWITCHING 30V 200HA 2NS DQ-3S 


20480 


1901-0350 


AlbCR22 


1901-0050 


3 




DIODE SWITCHING BOV 200MA 2NS DQ-35 


20480 


1901-0050 


AlbCR23 


1701-0050 


3 




DIODE -SWITCHING 80V 200MA 2NS DO-35 


20483 


1931-0050 


AlbCR24 


1901-0050 


3 




OIODE-SUITCHING SOV 200MA 2NS DO-35 


28480 


1901-0050 


AlbCR2B 


1901 -0030 


3 




DIODE-SWITCHING 33V 200MA 2NS DO-35 


28480 


1731-0050 


AlbCR2b 


1901-0050 


3 




DIODE-SWITCHING 80V 200HA 2NS DO-35 


20480 


1901-0050 


AlbCR27 


1901-0050 


3 




DIODE-SWITCHING OOV 200MA 2NS DO-35 


20480 


1901 -0050 


AlbCR28 


1901-0050 


3 




DIODE- SWITCHING BOV 200MA 2NS DQ- 35 


23480 


1901-0050 


AlbCR2? 


1901-0030 


3 




DIODE -SWITCHING 80V 200MA 2NS DO -35 


204BD 


1931-0050 


AlbCR30 


1901-0050 


3 




DIODE-SWITCHING GOV 200MA 2NS DO-35 


28480 


1901-0050 


AlbCR31 


1701-0050 


3 




DIODE-SWITCHING BOV 230MA 2NB DO-3S 


28480 


1901-0350 


A1 bCR32 


1901-0050 


3 




DIODE-SWITCHING 30V 2C0MA 2NS 00-35 


20400 


1901-0050 


AlbCR33 


1901-0050 


3 




DIODE -SWITCHING SOW 20JMA 2NS DO-35 


28480 


1701-0050 


A1 bCR34 


1901-0050 


3 




DIODE-SWITCHING BOV 200MA 2NS DO-35 


20480 


1901-0050 


AlbCR35 


1701-0050 


3 




DIODE-SWITCHING 80V 2Q0MA 2NS DO-35 


20480 


1901-0050 


AlbCRSb 


1901-0050 


3 




DIODE-SWITCHING 0QV 200MA 2NS DO-35 


20480 


1901-0050 


AlbUl 


7140-0210 


1 


3 


INDUCTOR RF CH-MLD lOOUH 5X .166DX.3B5LG 


23480 


9140-3210 


At bL2 


9140-0210 


1 




INDUCTOR RF-CH-MLD 100UH 5X .166DX.305LG 


28400 


9140-0210 


A1bL3 


7140-0210 


1 




INDUCTOR RF-CH-MCD lOOUH SX .166DX.385LG 


23480 


9140-0210 


AlbQl 


1834-0404 


0 


24 


TRANSISTOR NPN SI TO-18 PD=»360MW 


28480 


1834-0404 


AlbQ2 


1855-0417 


7 


1 


TRANSISTOR J-FET N-CHAN D-rtODE TO-10 SI 


28480 


1855-0417 


AlbQ3 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=-3bOMU 


20480 


1834- 0404 


A1b04 

AIbBS 


1054-0404 


0 




NOT ASSIGNED 

TRANSISTOR NPN SI TO-18 PD-=3bOMU 


20480 


1834-0404 



See introduction to this section for ordering information 
♦Indicates factor\' selected value 

6-38 












p/0 TABLE 6-3. A16 REPLACEABLE PARTS 
(HP PART NUMBER 5061-9058, SWEEP GENERATOR REPLACEMENT KIT) 



Reference 

Designation 


HP Part 
Number 


c 

0 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A1606 


1853-3201 


9 


3 


TRANSISTtiR PNP 2Nc907A SI TO 13 PO=403rtU 


04713 


2N2707A 


A16Q7 


1854-0404 


0 




TRANSISTOR NPN SI TO-IB PD=36CMW 


20400 


10S4-0404 


A16Q8 


1655-0020 


3 


1 


TRANSISTOR J-PET N-CHAN D HODE TC-=lO 31 


20400 


1O55-0J20 


A16Q9 


1853-0281 


9 




TRANSISTOR PNP 2N2907A SI TO 18 PD=400H« 


04713 


2,929 07A 


A16Q10 


1854-0404 


0 




TRANSISTOR NPN 31 TQ-IB PD=363MU 


28400 


1G54-0404 


A 16 (}n 


1833-0316 


1 


1 


TRANSISTOR -DUAL PNP PD=500MW 


20480 


1053-0316 


A16Q12 


1855-0002 


2 


2 


TRANSISTOR J -PET P-CKAN D- KODE SI 


284B0 


1655-0082 


A16Q13 


1854-01309 


9 


1 


TRANSISTOR NPN 2N2369A SI TO-18 PD=360rtU 


28480 


1834-0909 


A16Q14 


1854-0404 


0 




TRANSISTOR NPN SI TO-IS PD>=360rtU 


28480 


1854-0404 


A16415 


1834-0404 


0 




TRANSISTOR NPN SI TO-18 PDc=360HU 


28480 


1854-0404 


A16Q16 


1355-0082 


2 




TRANSISTOR J-FET P-CHAN D NODE SI 


28430 


lBSS-3302 


A16Q17 


1834-0404 


0 




TRANSISTOR NPN SI TO-18 PO=360NU 


2348 0 


1854-0404 


AI6Qie 


1854-0404 


0 




TRANSISTOR NPN 31 TO 18 PD-^SbOP.U 


2Q48D 


1854-0404 


A16019 


1833-0281 


9 




TRANSISTOR PNP 2M27D7A SI TO-18 PD=40ChU 


04713 


2NC907A 


A16G20 


1854-9404 


0 




TRANSISTOR NPN SI TO-IQ PD^360MW 


23480 


1854-0404 


At&Q2t 


1054-0404 


0 




TRANSISTOR NPN SI TO-18 PL-«360NU 


23480 


1834- 0404 


A16Q2S 


1854-9404 


0 




TRANSISTOR NPN SI TO 13 PD=360MU 


28480 


1G54-0404 


A16Q23 


1834-0404 


0 




TRANSISTOR NPN SI TO-18 PD~360HW 


28480 


1854- 0404 


A16Q24 


1854-0404 


0 




TRANSISTOR NPN 31 TO-10 PD=260MU 


20480 


1854-0404 


A1 6Q2S 


1834-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360HU 


20480 


1854-0404 


AI6Q2& 


1054-0404 


0 




TRANSISTOR NPN SI TO-13 PD=360rtW 


28480 


1854-0404 


A 16027 


1034-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360MW 


28480 


1854- 0404 


A 16028 


1054-9404 


0 




TRANSISTOR NPN 31 TO-18 PD=360MW 


28480 


1854-0404 


A16Q29 


1054-0404 


0 




TRANSISTOR NPN SI TD-18 PD=360MU 


20480 


1854-0404 


A16Q33 


1054-0404 


0 




TRANSISTOR NPN SI TO- 10 PD=360HM 


28400 


1854-0404 


AI6Q31 


1054-0404 


0 




TRANSISTOR NPN SI TO-10 PD=360MU 


28480 


1054-0404 


A16lt32 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360HW 


.70430 


1354-0404 


At 6033 


1053-0036 


2 


1 


TRANSISTOR PNP SI PO==310MU FT=250MI-1Z 


23480 


1053-0036 


A16Q34 


1054-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360MU 


28480 


1854-0434 


A16035 


1834-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360HW 


28480 


1854-0404 


A16R1 


0690-3431 


0 


1 


RESISTOR 133K 1% .125W f TC>=3»-130 


2 4546 


C4 1/8-T0-1333- F 


A16R2 


0698-8848 


9 


1 


RESISTOR 57. 2K .25% .125W F TC=0+-100 


28480 


0698-8348 


A16R3 


0698-7421 


2 


1 


RESISTOR 40K .25X .125U F TC = 0-»-100 


17701 


KF4C1/8-T0-4002-C 


A16R4 


0698-3194 


0 


1 


RESISTOR 20K . 2SX .12514 F TC=0-t-50 


03800 


PME53-1/0 T2 -2002-C 


A16RS 


9693-7797 


5 


1 


RESISTOR 7.6tK .25% .12SW F TC-^a-f lUO 


19701 


iiF4C1/8-T0-768I -C 


A16R6 


0757-0442 


9 


9 


RESISTOR lOK 1% .12514 F TC=0+-10U 


24546 


C4-l/8-T0-10(i2-F 


A16R7 


0757-0442 


9 




RESISTOR tOK IX .125U F TC=0t-100 


24546 


C4-1/3-T0- 1002-F 


A16R8- 

A16R12 

A16R13 


0757-0442 


9 




NOT ASSIGNED 

RESISTOR UK IX .12514 F TC=0«-10J 


24546 


C4 -1/8-T0-IO J2-F 


A16R14 


0757-0209 


2 


2 


RESISTOR 13. 3K IX .125U F TC--=0-»-100 


19701 


MF4C1/8-T0 1332-F 


A16R15 


2103-2051 


9 


2 


RESISTOR-TRMR 2K lOX UU StDEADJ 20 TRN 


02660 


381 3P--2i)2 


A16R16 


0690-3457 


6 


2 


RESISTOR 316K IX .125U F TC=»0 + -100 


20480 


0698-3457 


A16R17 


0757-0346 


2 


3 


RESISTOR 10 IX .125W F TC=0*-10U 


24546 


C4 1/8-TO-13R0- F 


A16R18 


0690-3442 


7 


1 


RESISTOR 237 IX .125U F TC=^0+-1B0 


24546 


C4 1/8-TO 237F-F 


A16R19 


2100-1702 


7 


1 


RESISTOR TRMR 100 lOX WW SIDE-ADJ 20-TRN 


32663 


3810P-101 


A16R20 


0690-3156 


2 


3 


RESISTOR 14. 7K IX ,125U F TC=0■^-100 


24546 


C4-1/8-T0-1472-F 


A16R21 


0698-4482 


9 


1 


RESISTOR 17. 4K IX .125U F ^C=^l■^-100 


038GS 


PME55 -1/3-T0-1742-F 


A1 6R22 


0737-0463 


6 


16 


RESISTOR ICOK IX . 12SU F TC“0+-100 


24546 


C4-1/0-TO -10D3-F 


A16R23 


0737-0280 


3 




RESISTOR IK 1% .12SU F TC-=0f- UO 


24546 


C4-l/e-T0-t001 -F 


A16R24 


0690-3156 


2 




RESISTOR 14. 7K IX .125U F TC=0 + -1C0 


24546 


C4- 1/B-TB-1472-F 


A16R25 


2100 -2851 


9 




RESISTOR -TRPiR 2K lOX UW SIDE-ADJ 20-TRN 


02660 


3O10P -202 


A16R26 


0737-0465 


6 




RESISTOR lOOK IX .12314 F TC=0<-100 


24546 


C4- l/e-TO-1003-F 


A16R27 


0757-0401 


n 




RESISTOR 100 IX .123U F TC=B»-100 


24546 


C4-1/0-TO-1O1 -F 


A16R28 


0757-0465 


6 




RESISTOR lOOK IX .125W F TC-0+-100 


24546 


C4-1/8-TO-10C3-F 


A16R29 


0757-0123 


7 




RESISTOR 34. OK 1% .1£5U F TC=0■^-^00 


28480 


0757-0123 


A16R30 


0698-3519 


1 


1 


RESISTOR 12. 4K IX .123U F TC-»0-t-10O 


24546 


C4-1/8-T0-1242-F 


A16R31 


0757-0440 


7 


1 


RESISTOR 7.EK IX .125U F TC=0-1-130 


24546 


C4 • 1/8-T0-7501 -F 


A16R32 


0757-0199 


Q 




RESISTOR 21. 5K IX .125U F TC=>Oi-100 


24546 


C4-l/9-T0-2152 F 


A16R33 


0757-0465 


B 




RESISTOR IDOK IX .12514 F TC=0»-t00 


24546 


C4 1/9-TO- 1003 F 


A16R34 


0690-3160 


H 




RESISTOR 31.6K IX .12514 F TC = 04-100 


24546 


C4-1/8-T0-3162-F 


A16R3S 


0757-0465 






RESISTOR lOOK IX .12514 F TC=a-«-10B 


24546 


C4 -1/8-T0-1003 F 


A16R36 


0757-0465 


Q 




RESISTOR lOOK IX .12514 F TC=0-*-100 


24546 


C4- 1/8-TO- 1 003 -F 


A16R37 


Q757-0463 


n 




RESISTOR UOK IX .125U F TC-Ot— 100 


24546 


C4 -!/e-T0-1003 F 


A16R38 


0698-3160 


y 




RESISTOR 31. 6K IX .125U F TC=0*-100 


24546 


C4 1/0-TO 3162-F 


A16R39 


0698-7268 


R 




RESISTOR 21. 5K IX .0514 F lC=0t-100 


24546 


C3 1/8--T0-2152 F 


A16R40 


0757-0465 


H 




RESISTOR 1001‘. IX . 125U F TC-0+-100 


24546 


C4-1/8-T0-1QC3-F 


A16R41 


0757 -0465 


H 




RESISTOR UOK IX .125U F TC-=3->-U0 


24546 


C4-1/8-T0- 1003 F 


A16R42 


0699-1 023 


0 


1 


RESISTOR 1.326K .25% .125U F TC=>-100 


20480 


0697-1023 


A16R43 


0698 -7200 


9 


8 


RESISTOR 147K IX .0514 F TC*-Of-100 


24546 


C3-1/8-T0-1473 F 


A 161^ 44 


0690-7280 


9 




RESISTOR 147H IX , 05U F TC^0+-10O 


24546 


C3 1/3-TO 1473-F 


A16R4S 


0673-7200 


9 




RESISTOR 147K IX . 05W F TC=Ut-100 


24546 


C3 1/8-T0-1473-F 


A1 6R46 


0699-7233 


9 




RESISTOR 147K IX .03U F TC = 0-t-100 


24546 


C3- t/0-TO-1473-F 


A16H47 


0757-0461 






RESISTOR 60. IK IX .125U F 1C=0>-U0 


£4546 


C4-1/8-T0-6812-F 


A1 6R40 


0698-7288 


1 




RESISTOR 147K IX . 05U F TC=0■^-100 


24346 


C3-1/0-TC-1473-F 



See introduction to this section for ordering information 
* Indicates factory selected value 
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p/0 TABLE 6-3. A16 REPLACEABLE PARTS 
(HP PART NUMBER 5061-9058, SWEEP GENERATOR REPLACEMENT KIT) 



Reference 

Designation 


HP Part 
Number 


DO 1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A16R49 


0737-0465 


6 




RESISTOR IflOK 12 . 125U F TC=--0+-lfl0 


24546 


C4-1/B-TC-U03 F 


A16RS0 


0757-9465 


6 




RESISTOR lOOK 12 ,125U F TC-O-t-100 


24546 


C4-1/8-T0-1003 F 


At6RSt 


0698-7238 


9 




RESISTOR 147K 12 . 05W F TC-O-t-lOO 


24546 


C3-1/0-TO 1473- F 


A16R52 


0690 -7208 


7 




RESISTOR 147K 12 . 05W F TC-0+-100 


24546 


C3 1/8-T0-1473-F 


A16R53 


0757-0461 


2 




RESISTOR 60. IK 12 ,125W F TC=0*-100 


24346 


C4-1/0-TO-6812-F 


A16R54 


069G-72O8 


9 




RESISTOR 147K 12 . 05W F TC-^0+-100 


24546 


C3 1/B-T0-1473-F 


At 6RSS 


0737-0461 


2 




RESISTOR 68. IK. 12 .125U F TC=0-*-100 


24546 


C4- 1/8-TO 6812-F 


A16R;& 


0698-0084 


7 


1 


RESISTOR 2.15K 12 .125U F TC=>0»-t00 


24546 


C4- 1/G-TO -2151 -F 


At<>R37 


0757-0280 


3 




RESISTOR IK 12 .125U F TC=O-t-100 


24546 


C4 1/8-TO 1001-F 


A16RSD 


0678-3444 


1 


1 


RESISTOR 316 12 . 125W F TC-=Ot--13 0 


24546 


C4-1/8-T0-316R F 


A16RS9 


0698-5469 


4 


1 


RESISTOR 8.665K 12 .125M F TC=0+-100 


24546 


C4-1/B-T0-3665R-F 


AI6R60 


0698-8649 


0 


1 


RESISTOR 45, 3K .12 .125W F TC=0i--25 


28480 


3678-884? 


A16Rb1 


0698-6360 


6 


2 


RESISTOR lOK .12 .125« F TC=0-t-23 


20480 


0698-6360 


A16R6S 


0757-0346 


2 




RESISTOR 10 12 .123U F TC=0t--100 


24546 


C4- 1/e-TO-URO-F 


A16R63 


0683-3355 


2 


2 


RESISTOR 3.3M SX .25W FC TC=»-900/-»l 1 0 0 


01121 


CE3355 


A16Ri>4 


0683-3355 


2 




RESISTOR 3.3M 52 . 25W FC TC»»-900/ M 1 00 


01121 


CB3355 


At 6R6S 


0737-0288 


1 


1 


RESISTOR 9.09K 12 .125W F TC=0+-100 


17701 


MF4C1/0-TO-9O91-F 


A16R66 


0698-8062 


7 


1 


RESISTOR 5.GK .12 .125W F TC^0>-25 


2G480 


0678-8862 


At6R&7 


0757-0442 


9 




RESISTOR UK 12 .125W F TC=0+-U0 


24546 


C4 l/a-TO-1002 -F 


Al6R6a 


0757-0442 


9 




RESISTOR lOK 12 .125U F TC=0-^-T00 


24546 


C4-1/Q-TO-1002 r 


A16RS9 








NOT ASSIGNED 






At6R7D 








NOT ASSIGNED 






At6R7t 


0757-0442 


9 




RESISTOR UK 12 .125U F TC=0*-U0 


24546 


C4-1/8-T0 U02-F 


A16R72 


0678-3457 






RESISTOR 316K 12 .12SM F TC=0+-UO 


28480 


0698-3457 


A16R73 


0683-6845 


1 


1 


RESISTOR 680K 52 .25U FC TC=-B00/+90O 


01121 


CD684S 


A16R74 


2100-1973 


4 


1 


RESISTOR-TRMR 200 102 WU TOP-ADJ 20-TRN 


32660 


33IOP-201 


A16R75 


0698-3435 


0 


1 


RESISTOR 38,3 12 , 125U F TC=0+-U0 


24546 


C4- 1/8-T0-3GR3- F 


A16R76 


069G-316O 


8 




RESISTOR 31. 6K 12 .1258 F lC=O-t^-l0O 


24546 


C4 -l/3-T0-3l62 F 


A16R77 


0757-0442 


9 




RESISTOR UK 12 .123U F TC=0-»-U0 


24546 


C4 -1/9-T0-U02- F 


A16R78 


0757-0465 


6 




RESISTOR lOOK 12 .1258 F TC=0<-100 


24546 


C4 -1/0-TO-1O33-F 


A16R79 


0737-0465 


6 




RESISTOR UOK 12 .1258 F TC=0+-U0 


24546 


C4-1/8-T0 U03-F 


A16R80 


0670-3155 


1 


1 


RESISTOR 4.64K 12 .1258 F TC=0-f-100 


24546 


C4 -1/8-T3-4641 F 


A16Rei 


0698-3260 


9 


2 


RESISTOR 464K 12 .1258 F TC=0+-t00 


2C4Q0 


0698-3260 


At6Re2 


0678-3160 


0 




RESISTOR 31. 6K 12 ,1258 F TC=0-t--100 


24546 


C4 1/8-T0-3162-F 


A16R83 


0757-0279 


0 


2 


RESISTOR 3.16K 12 ,1258 F TC=0>-U0 


24546 


C4-1/8-T0-3161-F 


At6R34 


0757-0465 


6 




RESISTOR UOK 12 .1258 F lC=0-^-100 


24546 


C4 -1/0-TO-UO3-F 


At6R85 


0699-3160 


0 




RESISTOR 31. 6K 12 .1258 F TC=0-t-U0 


24546 


C4 t/9-T0-3162-F 


A16RB6 


0737-027? 


0 




RESISTOR 3.16K 12 .1258 F 1C=0*-100 


24546 


C4- t/B-TO -3161 -F 


At 6R87 


0757-0465 


6' 




RESISTOR UOK 12 ,1238 F Tc=0-v-t0fl 


24546 


C4-1/8-T0-U03-F 


Ali,R8e 


0757-0439 


4 


1 


RESISTOR 6.S1K 1% .1258 F TC=0i-U0 


24546 


C4- 1/8-T0-681 1 -F 


A1bR89 


0698-3157 


5 


1 


RESISTOR 26, IK 12 .1258 F TC=0 + -U0 


24546 


C4-l/8-T0-26t2- F 


AtbR90 


0698-3450 


9 


2 


RESISTOR 42. 2K 12 .1258 F TC=0+-100 


24546 


C4-1/0-TO-4222-F 


A16R91 


0757-0465 


6 




RESISTOR lOOK 12 .1238 F TC=0+-UO 


24546 


C4- l/a-TO- U03-F 


A16R92 


0757-0346 


2 




RESISTOR 10 12 .1258 F 1C--=0^-100 


24546 


C4-1/8-TO-10RO-F 


A16R93 


0698-3450 


9 




RESISrOR 42. 2K 12 ,1258 F TC=0■^-100 


24546 


C4-1/8-T0- 4222-f 


A16R94 


0678-7864 


7 


1 


RESISTOR 794 .232 .1258 F TC=0-h-U0 


19701 


KF4CI/0-TO-794R- C 


A16R95 


0757-0199 


3 




RESISTOR 21. 5K 12 .1258 F TC=0+-100 


24546 


C4- 1/0-TO-21S2-F 


A16R9& 


0757-0209 


2 




RESISTOR 13. 3K 12 .1258 F TC=='3-t-l JO 


19701 


MF4C1/Q-T0-1332-F 


At6R97 


0757-0458 


7 


t 


RESISTOR 51. IK. 12 .1258 F TC--»0+-U0 


24546 


C4-1/8-T0 5112-F 


A16R98 


0757 3442 


9 




RESISTOR UK 12 .1258 F TC=0«~100 


24546 


C4-1/8-T0-U02--F 


At6R99 


0757-0123 


3 




RESISTOR 34. 8K 12 .1258 F TC=0-k-U0 


23480 


0757-0123 


A16R19a 


0757-0200 


7 


2 


RESISTOR 5.62K 12 .1258 F TC-C+-100 


24546 


C4-1/8-T0-5621 -F 


At 6Rt0t 


0698-6630 


3 


2 


RESISTOR 20K .12 .1258 F TC=0+-23 


28480 


0693- 6630 


AtbRlOa 


0757-0179 


3 




RESISTOR 21. 5K 12 .1258 F TC=0+-100 


24546 


C4- 1/8-TO -2152-F 


A16Rt03 


0698-7260 


5 




RESISTOR 21. 5K 12 .058 F TC=0+-UO 


24546 


C3- 1/8-TO- 2152-F 


A16R104 


0698-6630 


3 




RESISTOR 20K .12 ,1258 F TC=0*-25 


20480 


0698-6630 


AtbRIOS 


0757-0199 


3 




RESISTOR 21. 5K 12 .1238 F TC=>0+-1QO 


24346 


C4- 1/8-T0-2152-F 


AtbRl 96 


0698-726G 


5 




RESISTOR 21. 5K 12 .358 F TC=C+-U0 


24546 


C3-1/0-TO-2152-F 


A1bRt07 


0698-6360 


6 




RESISTOR lOK ,12 ,1238 F TC=0+-2S 


284C0 


0698-6360 


A16R1D8 


0757- 0199 


3 




RESISTOR 21. 5K 12 .1258 F TC = 0-t-103 


24546 


C4 1/8-T0-2152-F 


At6Rt09 


0698-7268 


s 




RESISTOR 21. 5K 12 .038 F TC=0+-UO 


24546 


C3- l/a-TO 2132- F 


AlbRItO 


0698-0861 


6 


1 


RESISTOR 6.66K .12 .1258 F TC-0«- 25 


28430 


0698-6861 


AtbRItl 


0757-0199 


3 




RESISTOR 21. 5K 12 .1258 F TC=0+-U0 


24546 


C4- 1/8-T0-2152- F 


A16R1 12 


0678-7268 


5 




RESISTOR 21. 5K 12 .058 F ^C=0■^-U0 


24546 


C3 -l/B-TO-2152- F 


A16R113 


0698-3237 


0 


1 


RESISTOR 5K .252 .1258 F TC=0+-50 


28430 


0699-3237 


At6R114 


0757 -0199 


3 




RESISTOR 21. 5K 12 .1258 F TC=0*-U0 


24546 


C4 1/3-T0-2152 -F 


AlbRItS 


0698-7260 


s 




RESISTOR 21. SK 12 .058 F TC=fl■^-U0 


24546 


C3-1/8-T0 -21S2-F 


A16R1 t6 


0698-8172 


2 


1 


RESISTOR 4K .252 .1258 F TC-Ot-50 


19701 


MF4C1/3-T2-4001-C 


A16R117 


0757-0199 


3 




RESISTOR 21, 5K 12 .1258 F TC=0 + -U0 


24546 


C4- 1/8-T0-21S2-F 


AlbRltB 


0698-7268 


3 




RESISTOR 21. 3K 12 .058 F TC=C+-U0 


24546 


C3-1/8-T0-2152 F 


At6R119 


0698~ea68 


3 


1 


RESISTOR 2.215K .252 .1238 F TC=0-^-U0 


23480 


0698-8868 


A16R120 








NOT ASSIGNED 






A16Rt2t 


0678-3156 


2 




RESISTOR 14. 7K 12 .1258 F TC»0+-U0 


24546 


C4-1/8-T0- 1472-F 


A16R122 


0757 0230 


3 




RESISTOR IK 12 .1258 F TC=0*-100 


24546 


C4- 1/B-TO-lOfll F 


At 6R123 


0690-3260 


9 




RESISTOR 464K 12 .1258 F TC=Q+-U0 


2B480 


0698-3260 



6^0 



See introduction to this section for ordering information 
^Indicates factor^' selected value 




p/0 TABLE 6-3. A16 REPLACEABLE PARTS 
(HP PART NUMBER 5061-9058, SWEEP GENERATOR REPLACEMENT KIT) 



Reference 

Designation 


HP Part 
Number 


c 

0 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A16R134 


07S7-0280 


3 




RESISTOR IK IX .125W F TC-0+-100 


24546 


C4-1/8-T0 lOOl-F 


A16R12S 


0737-0280 


3 




RESISTOR IK IX .125U F TC-Oi--iaO 


24546 


C4 -l/Q-TO-1001 F 


A16Ria& 


0757-0442 


9 




RESISTOR lOK IX ,125U F TC=0+-100 


245 46 


C4 -t/S-TO -1 002 F 


At6R127 


0673-3167 


5 


2 


RESISTOR 25K IX .125U F TC«0-«-iaa 


24546 


C4 1/3-TO- 2502 F 


A16R12B 


0757-0462 


3 


-> 


RESISTOR 75K IX .125W F TC“0+-100 


24346 


C4- l/B-TO- 75S2-F 


A1&R129 


0757-0462 


3 




RESISTOR 75K IX .125U F TC-3+-130 


24546 


04-1/0-10-7502- F 


At6Rt30 


0698-3167 


5 




RESISTOR 23K IX ,125W F TC-0>-100 


24546 


U4 1/9-TO -2502 F 


At6R131 


2100-3109 


2 


1 


RESISTOR-TRhR 2K lOZ C SIDE- ADJ 17-rRN 


02111 


-1 .5? 2 J 2 


A1 <iR132 


0698-3160 


8 




RESISTOR 31. 6K IX ,123W F TC=«0-fr-100 


24546 


C4- 1/8-TG- 3162 F 


A16R133 


0757-0200 


7 




RESISTOR 5.62K IX .125U F TC=0»-100 


24546 


C4-1/0-TO-S621 K 


A16R134 


0698-6901 


1 


1 


RESISTOR 32. 8K , 5X ,123W F TC=0■^-50 


2C4O0 


0678-6901 


At&R135 


0698-3157 


3 


1 


RESISTOR 19. 6K IX .125W F TC=3*-103 


24546 


C4 -1/8-T0-1962 F 


A16TP1 


1251-0600 


0 


6 


COMRECTOR-SGL CONT PIN 1 . 1 4-MM -BSC SZ SQ 


2Q4C0 


1251-0600 


A16TP2 


1251-0600 


0 




CONNECTOR-EGL CONT PIN 1 . 14-MM- tSC-SZ CQ 


20480 


1251-0600 


A16TP3 


1251-0600 


0 




CONNECTOR-SCL CONT PIN 1 . 1 4- NM-B3C- SZ SO 


28430 


1251 -0600 


A16TP4 


0360 0077 


5 


1 


TERMINAL-STUD ECL-TUR SWtFRM-MTG 


2G4Q0 


0360-0077 


A16TP5 


1251-0600 


i 




CONMECTOR-SGL CONT PIN 1 . 1 4- MM BSC- SZ SQ 


28400 


1251 -06011 


A16TP6 


1231-0600 


H 




CONNECTOR-SGL CONT PIN 1 . 14-MM-D3C-S2 SQ 


2840 D 


1251 -0600 


A16TP7 


1251-0600 






CONNECTOR-SGL CONT PIN 1 , 1 4 -MM-BCC -SZ SQ 


23400 


1251 0600 


A16U1 


1826-1050 




1 


IC OP AMP GP 8-T0-99 PKG 


28403 


1026-1058 


A16U2 


5081-8117 




2 


SCREEN 1826-0092 


28480 


5081 - 8117 


A16U3 


1820 0223 




1 


IC CP AMP GP TO -99 PKG 


31.535 


CA301 AT 


A16U4 


1826-0026 




1 


IC COMPARATOR PRCN TO-77 PKG 


0 1 2-75 


LM31 IL 


A16US 


1820-1550 




1 


IC GATE CMOS CR QUAD 2-INP 


3L535 


CD4371BF 


A16U6 


1820-1551 




2 


IC GATE CMOS AND QUAD 2-INP 


3L5S3 


CD4UB1BF 


A16U7 


1820-1551 






IC GATE CMOS AND QUAD 2-INP 


3L5E5 


CD4081E;F 


A16U8 


1320-1592 




1 


IC INV CMOS HEX t-INP 


04713 


MCI 4C67UBCL 


AT6U9 


5081-8117 






SCREEN 1826- 0 073 


23480 


5001-8117 


A16U10 


1310-0208 


D 


1 


NETWORK-RES 8-SIP68.0K OHM X 7 


G1 121 


208A683 


A16U11 


1826-0698 


H 


1 


IC TEMP XDCR TO -52 PKG 


24355 


AD590JH 


At6WRl 


1902-0025 


R 


2 


DIODE- ZNR tOV 5X DO-33 PD=.4U TC=+.06X 


20480 


1702-0023 


A16URS 


1702-0041 


KJ 


2 


DIODE ZNR 5.11V 3X DO-35 PD=.4W 


20483 


1702-0041 


A16VR3 


1902-0023 


kI 




DIODE-ZNR lOV 5X 00-35 PD=.4U TC=4 , 06X 


20480 


1902-0025 


A16CR4 


1902-3171 




8 


DIQDE--ZNR IIV S% DO-35 PD=.4U TC=+.362X 


28480 


1702-3171 


A16UR5 


1702-3171 


Q 




DIODE- ZNR IIU 3Z DO-35 PD*.4W TC=■^.06^X 


28480 


1902-3171 


A16VR6 


1702-3171 


7 




DIODE-ZNR IIU 5X DO-33 PD* . 4W TC-=+ , 062Z 


28480 


1702-3171 


A16VR7 


1702-3171 


7 




DIODE-ZNR UV 5X DO-35 PD-=.4W TC=-*.a62Z 


20480 


1702-3171 


A16UR3 


1702-3171 


7 




DIODE -ZNR 11 V SZ DO- 35 PD=.4U lC=-».a62Z 


20480 


1702-3171 


A169R? 


17C2-;517l 


7 




DIODE-ZNR UV SZ DO-35 PD-.4U TC=>.062X 


20400 


1702- 3171 


A16CRI 0 


1902-3171 


1 7 




DIODE-ZNR 11V 5X 00-35 PD=.4U TC=^.062Z 


204GO 

1 


1712-3171 


A16UR1 I 


1902-0041 


i 

' 4 




DIODE-ZNR 5,11V 5X DO -35 f’D*-.4W 


20480 


1902-0041 


At6UR12 


1702-3171 


I 7 




DIODE ZNR ItV 5X DO -33 PD*.4U TC=-^ . 362Z 


20480 


1902-3171 


A16U1 


8159-0005 


0 


1 


JUMPER. WIRE ->x22 AW& 


2C4G0 


8159-0005 










MISCELLANEOUS 


1 




i 1 6MP ! 


1205-0202 


1 


1 


THERMAL LINK DUAL TO-18-CS 


28480 


-1 2 05- 020 2 


higmp: 


1480-0073 


6 


2 


PIN-ROLL .062 IN DIA .23 -IN-LG DE-CU 


20480 


1480-0073 


' bMP? 


4040-0748 


3 


1 


EXTR- PC BD BLK POLYC , 062-BD -THKN3 


20480 


4040-0748 


A'bMPi 


4040-0753 




1 


EXIR'PC DO GRN POLYC . 062- BD- THKNG 


28480 


4040-0753 



See introduction to this section for ordering mformatio 
•Indicates factor>’ selected value 
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P/0 FIGURE 8-32. A9 DATA CONVERTER ASSEMBLY. SCHEMATIC DIAGRAM (2 OF 2) (SERIAL PREFIX 2537A) 






FIGURE8-36. A11 DVM DIGITALASSEMBLY.COMPONENTLOCATIONS(SERIALPREFiX2318A) 






























FIGURE 8-37. All DVM DIGITAL ASSEMBLY. SCHEMATIC DIAGRAM (SERIAL PREFIX 2318A) 








SWEEP ATTENUATOR ASSEMBLY 




FIGURE 848. A15SWEEP ATTENUATOR ASSEMBLY, COMPONENT LOCATIONS (SERIAL PREFIX 2514A) 















p/0 FIGURE 849. A15 SWEEP ATTENUATOR ASSEMBLY, SCHEMATIC DIAGRAM (SERIAL PREFIX 2514A) 









T£MP£K.ATU/i.e —TEMPePATURe-^ 

OEPeNOBNT CCMPEMSATrOff 

PQi^ep SUPPLY' , STAde 

"f" Is V 




FIGURE 8-50. SIMPLIFIED CIRCUIT FOR SWEEP GENERATOR CURRENT SOURCE (SERIAL PREFIX 2514A) 




FIGURE 8-54. A16 SWEEEP GENERATOR ASSEMBLY. COMPONENT LOCATIONS (SERIAL PREFIX 2514A) 
































FIGURE 8-G6. A21 VIDEO-100 Hz ASSEMBLY, COMPONENT LOCATIONS (SERIAL PREFIX 2538A) 































A21 

VIDEO FILTER ASSEMBLY 
06565-60227 




FIGURE 8-67. A21 VIDEOHOO Hz ASSEMBLY (OPTION 002}. COMPONENT LOCATIONS (SERIAL PREFIX 2533A) 






p/0 FIGURE 8-68. A21 VlDEO-100 Hz ASSEMBLY, SCHEMATIC DIAGRAM (SERIAL PREFIX 2538A, 
STD. AND SERIAL PREFIX 2533A. OPT. 002) 
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BANDWIDTH FILTER ASSEMBLY 
5061-5436 
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FIGURE 8-74. A23 BANDWIDTH FILTER NO. 2 ASSEMBLY AND A27 BANDWIDTH FILTER NO. 1 ASSEMBLY, 
COMPDNENT LOCATIONS {SERIAL PREFIX 2607A) 






p/0 FIGURE 8-75. A23 BANDWIDTH FILTER NO. 2 ASSEMBLY AND A27 BANDWIDTH FILTER NO. 1 ASSEMBL> 

SCHEMATIC DIAGRAM (SERIAL PREFIX 2607AI 





FIGURE 8-88. A28 VARIABLE GAIN ASSEMBLY, COMPONENT LOCATIONS (SERIAL PREFIX 2513A) 

















p/0 FIGURE 8-95. A30 FIRST MIXER ASSEMBLY, A31 YIG-TUNED OSCILLATOR 
ASSEMBLY, A32YIG-TUNED FILTER ASSEMBLY, 

A33 LIMITER, A34 RF AHENUATOR, SCHEMATIC DIAGRAM (SERIAL PREFIX 2326A) 
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INTRODUCTION! 



This Manual Modification in conjunction with 8569B Operating 
and Service Manual contains inforMation required to install, oper 
ate, test, adjust, and service the Hewlett Packard Model 8569B 
E42/H42 SprectruM Analyzer. 



DESCRIPTION! 



The 8569B Option E42 consists of! 



Model 

8569B H42/400 
H517A E42 



fig§£CiBlioQ 

SpectruM Analyzer 
External Mixer System 



The 11517A Option E42 consists oft 



11517A H42 
11519A 
11 520 A 
5086-7721 
5061-1086 



External Mixer 
Waveguide Taper Section 
Waveguide Taper Section 
321,4 MHz Diplexer 
36" SMA Cable Ay. 
Conversion Loss Charts* 



The 8569B E42 conforms tO! 

National Stock No.! 6625-01-124-5019 
Purchase Description: SA-ALC/MMIREC/PD422 

Contract No.: F41608-82-D-0136 

•xThe Conversion Loss Chart indicates 11517A H42 conversion 
loss verses frequency. Conversion Loss data is extrapo- 
lated from swept measurement of 11517A H42 in the E42 sys 
tern with diode bias peaked for minimum mixer conversion 
loss , 



MANUAL CHANGES NECESSARY TO DOCUMENT OPT E42/H42 

Changes in the Operating and Service Manual reflect the 
additional or tighter specifications for the 8569B E42/H42 over 
the 8569B Option 400. 
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MANUAL CHANGES NECESSARY TO DOCUMENT OPT E42/H42 CONTINUED? 



SECTION Is GENERAL INFORMATION, Change; 

Table 1-1 Model 8569B Specifications 
After Video Filter add; 

INTERNAL PRESELECTOR 

LOW BAND REJECTION: 

0.01 to 1,8 GHz Low-pass Filter >50 dB above 

2.10 GHz 

After AMPLITUDE SPECIFICATIONS, AMPLITUDE RANGE- 
INTERNAL MIXER add: 



AMPLITUDE RANGE - External Mixer 
Danage Level; >0 dBn or 0.1 erg 



Gain CoMpression; <1 dB for -15 dBM 

Under Average Noise Level, change the Average Noise Level 
(dBM) in Frequency Band (GHz) .01-1.8 froM -113 to -114 
and in Frequency Band GHz 1 . 7-4 . 1 froM -110 to -111. 

Also in Frequency Band (GHz) add: Average Noise Level - 

External Mixing using 11517A E42 External Mixing SysteM in 
the table below: 



Frequency First IF Harnonic Avg . Noise Level 

-S^Qd_iGHi2 Made idBM2‘5 



18-26.5 321.4 6+ (-80 

26.5-40 321.4 10+ <-70 



4^8569B H42 External Mixing Band adjusted for 11517A H42 
Conversion Loss (Adjustnent, Paragraph 5-31). 
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GENERAL INFORMATION CONTINUED! 



Under Frequency Response (with 0 or 10 dB of Input Attenuation) 
change to read Frequency Response (with Input Attenuator set 
to any value 10 to 50 dB). 

Also add: External Mixer Frequency Response using 11517A E42 

External Mixing Systew. 



Frequency Band (GHz) 



Frequency Response 
i + dB MAX)* 



18-26.5 

26.5-40 



4.5 

4.5 



*8569B H42 External Mixing Band adjusted for 11517A H42 
Conversion Loss (Adjustnent, Paragraph 5-31). For ab- 
solute amplitude calibration when using EXTERNAL MIX- 
ING MODE the INPUT ATTENUATOR Must be set to 30 dB. 



Under Residual Responses (No signal present at Input) change 
text to read! With 0 dB Input Attenuation and FundaMental 
Mixing referenced to Internal Mixer Input (0,01-4.1 GHz)! 
<-100 dBM. 

Following Signal Identifier Specifications add new heading 
"DYNAMIC RANGE". 



Second Harnonic Distortion: 

En®9Jyi§QCSi__Range 

1 .7-18 GHz +30 dBM 



<-100 dB 



THIRD ORDER INTERMODULATION ! 



Frequency 
Range 

0, 01-1 .8 GHz 
1 .7-18 GHz 



E£Q--Iyo_Inpu t_Signals__wi th 
Total_Poyer iiSDal^Seg"" 



-40 dBM 
-10 dBM 



50 KHz 
100 MHz 



Relative 
Disi(;gr t ion 

<-70 dBc 
<-100 dBc 
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GENERAL INFORMATION CONTINUED! 



Following SWEEP SPECIFICATIONS add the following new cate- 
gories and text! 

SIGNAL INPUT SPECIFICATIONS 



INPUT 0.01 to 18 GHz 

Input Connectors Precision Type N Fefiale 
Input Impedance, Input Attenuator at 10 dB 
or Mores 50Q noMinal 

USWR ! 1 ,5s 1 0 .01-1.8 GHz 

2.0sl 1 .7-18 GHz 

LO Enissions (0 dB Input Attenuation) 

<-10 dBM, 50 KHz-1 .8 GHz 
<-70 dB«, 1 .7-18 GHz 



11517A E42 EXTERNAL MIXER SYSTEM 18-40 GHz 



Input Connectors 

Model Input Freq 

RiQQg 

11519A 18-26.5 GHz 

11520A 26.5-40 GHz 



Connector 



WR42 

UR28 



Input VSUR s 2.0 si froM 18-40 GHz 



Table 1-2 HP Model 8569B Supplenental Charac ter istics i 



Under the heading "AMPLITUDE CHARACTERISTICS" delete 
Second Harwonic Distortion and Third Order Intermodu- 
lation. Delete SIGNAL INPUT CHARACTERISTICS, INPUT 
50Q 0.01 to 22 GHz. These itens are now Specifi- 
cations and contained in Table 1-1. 



SECTION lUs PERFORMANCE TESTS 
ERRATA 

Page 4-1, Table 4-1 s Delete "4-17" 

Delete "4-22" 
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SECTION IV PERFORHANCE TESTS CONTINUED! 

Add as follows! 

4-27 Harwonic and Internodulat ion Distortion 
4-28 Inage Responses 
4-29 LO Enission 
4-30 Input Inpedance 

4-31 Gain Conpression for External Mixing 
4-32 Average Noise Level 
4-33 Frequency Response 

Page 4-19, paragraph 4-14! 

Under SPECIFICATION change **8.5 GHz" to "4.1 GHz". 

Page 4-22, step 9i 

Delete step 9. 

Page 4-25, paragraph 4-16! 

Under SPECIFICATION change "<-90 dBn" to "<-100 dBn ref- 
erenced to the input of the nixer," 

Under DESCRIPTION replace paragraph with! "Residual 
responses are Signals present on the display with no 
input to the analyzer. A reference level is selected 
that will allow the operator to see signals less than 
-93 dBn in the ,01-1.8 GHz Band and -90 dBn in the 1, 7-4,1 
GHz Band. The two fundanental nixing bands (.01-1.8 
GHz and 1. 7-4.1 GHz) are slowly swept through their 
entire ranges in several increnental spans while the 
display is observed. Any residual responses that appear 
nust be less than -93 dBn for the .01-1,8 GHz Band and 
-90 dBn for the 1 . 7-4 . 1 GHz Band. This is equivilent to 
<-100 dBn at the input to the nixer for both bands. 

I’age 4-25, step 3! 

Change "Any residual responses nust be less than -90 dBn 
(below -30 graticule line) to "Any residual response nust be 
below -93 dBn <1 1/2 ninor divisions below the -30 grati- 
cule line) for the .01-1,8 GHz Band and below -90 dBn 
(below the -30 graticule line) for the 1 . 7-4 , 1 GHz Band. 
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PERFORMANCE TESTS 



4-27 HARMONIC AND INTERMODULATION DISTORTION TESTS 



SPECIFICATION! 

Second Harwonic Distortion! 

Frequency Range Input Power Relative Distortion 
1.7 to 18 GHz -10 dB« -100 dBc 

In terwodulat ion Distortion! 



Freq . Range 



For two Input Signals with Relative Distortion 
Total Power Signal Sep. 



1 .7 to 18 GHz -10 dBw 



>100 MHz 



-100 dBc 



0.01 to 18 GHz -40 dB« 



150 KHz 



-70 dBc 



DESCRIPTION: 



Second harnonic distortion in the preselected bands is checked with 
a signal source and low-pass filter, The low-pass filter ensures 
that the harnonics Measured are due to the analyzer and not the 
source. Third order interhodulation distortion is Measured in the 
preselected bands with two signal sources, To prevent source 
interaction, the synthesizer outputs are padded and coMbined in a 
reactive power divider. 



NOTE 

[quipMent listed is for two test setups, Figures 4-25 and 4-26. 
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PERFORMANCE TESTS 



4-27. HARMONIC AND INTERMODULATION DISTORTION TESTS 
EQUIPMENT; 



Synthesized Signal Generator <2 Req . 

Power Meter 

Power Sensor 

Reactive Power Divider 

20 dB Attenuator 

3 dB Attenuator 

Low-Pass Filter 

61 CM (24 in.) Cable Assy, SMA Male 
Connectors <2 Required) 

Adapter, Type N Male to SMA Fenale 
(3 required) 

Type N Fenale to SMA Fenale 
Adapter, SMA Male to SMA Male 
BMC Tee 

10 dB Attenuator (2 required) 



HP 8672A 
HP 436A 
HP 8481 A 

Onni-Spectra 2090-6202-00 
HP 8493B Option 020 
HP 8493B Option 003 
HP 11688A 
HP 8120-3124 



1250 Adapter 



86290-60005 
1250-1159 
1250-0781 
8493B Opt 010 



PROCEDURE: 



HarMonic Distortion 

1 . Connect output of 8672A to input of 8569B without low pass fil- 
ter in between. Set synthesizer frequency to 4000,000 MHz and 
output level to -20 dBn, 

2. Set all spectruM analyzer controls to nornal (green) settings. 
Set FREQUENCY BAND GHz to 1. 7-4.1, FREQUENCY SPAN/DIU to 1 MHz 
and TUNING to 4.000 GHz. Set INPUT ATTEN to 0 dB, REF LEVEL dBn 
to -10, and REFERENCE LEVEL FINE to 0. RESOLUTION BW should 

be coupled (push in) to FREQUENCY SPAN/DIV control. Adjust PRE- 
SELECTOR PEAK to peak signal on display. 

3. Uhile keeping signal centered on display with TUNING control 
reduce FREQUENCY SPAN/DIV to 1 KHz, Uncouple RESOLUTION BW and 
set to .1 KHz. Press SAMPLE button. Set REF LEVEL dBn to -50 
and VIDEO FILTER to .03. 
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PERFORHANCE TESTS 

4-27. HARMONIC AND INTERMODULATION DISTORTION TESTS CONTINUED; 



SPECTRUM ANALYZER 



SYNTHESIZER 




Figure 4-25. Harnonic Distortion Test Setup (1.7 to 18 GHz) 



4, Connect low pass filter in between synthesizer and spectruM ana- 
lyzer as in Figure 4-25. Set synthesizer frequency to 2000.000 
MHz . 



'■It. Any signal visible above the noise at the CENTER FREQUENCY should 
be below -60 dB horizontal graticule line. 
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PERFORMANCE TESTS 

4-27. HARMONIC AND INTERMODULATION DISTORTION TESTS CONTINUED? 




6). Set both 8672A frequency 



synthesizers as follows? 

+10 dBn 
LEVEL 
OFF 
I NT 
OFF 
OFF 



RANGE 

METER MODE 
RF OUTPUT 
ALC 
AM 

FM DEVIATION MHZ 



7. Connect equipment as shown in Figure 4-26 with 
3 dB attenuator connected to spectruM analyzer 



output of the 
INPUT 50 ohM. 




0. 



Set 



Figure 4-26. 
one synthesizer 



Internodulation 
to 2099.950 MHz 



Distortion Test Setup 
, the other to 2100.000 MHz. 
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PERFORHANCE TESTS 



4-27. HARMONIC AND INTERMODULATION DISTORTION TEST CONTINUED: 



9. Set normal (green) settings, except as indicated, and other spec- 
truM analyzer controls as follows; 



TRACE A 
TRACE B 

FREQUENCY BAND GHz 
INPUT ATTEN 
REF LEVEL dB« 
REFERENCE LEVEL FINE 
RESOLUTION BU 
FREQUENCY SPAN/DIV 
TUNING 

VIDEO FILTER 
TUNING STABILIZER 



WRITE 
WRITE 
1 .7-4.1 
0 dB 
-10 
-3 dB 

Coupled (pushed in) 
.2 MHz 
2.100 GHz 
0.1 
OUT 



10. Set RF OUTPUT switch to ON on both synthesizers. Adjust PRE- 
SELECTOR PEAK to peak signals on display. Set REF LEVEL dBw 
to -40. Adjust OUTPUT LEVEL for -43.000 dB« reading as seen 
on spectruM analyzer. 



NOTE 

Be careful to flex the cable assenblies as little 
as possible, as flexing can cause a change in the 
Measured power level. To niniMize flexing, place 
the power sensor close to the analyzer input. 



11. Using TUNING control center the two signals on the display. 
Adjust REF LEVEL UBm to -60 dBh and REFERENCE LEVEL FINE to 
0 dB. While keeping the signals centered on screen reduce 
FREQUENCY SPAN/DIV to 20 KHz. 
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PERFORMANCE TESTS 



4-27. HARMONIC AND INTERMODULATION DISTORTION TESTS CONTINUED; 



12. Uncouple RESOLUTION BW and set to .3 KHz, Both internodulation 
products (2.5 divisions to the left of the lower frequency sig- 
nal and to the right of the upper frequency signal) should be 
below the -50 dB graticule line. 

13. Rertove 20 dB attenuator froM setup and place one 10 dB attenua- 
tor at the output of each synthesizer, (There should only be 
one 10 dB attenuator at output of each synthesizer.) 

14. Set one synthesizer to 4000.000 MHz and the other 3900.000 MHz 
Turn both synthesizer RF OUTPUT switches to OFF. 

15. Connect the output of the 3 dB attenuator to the power sensor 
as shown in Figure 4-26. 

16. Set one synthesizer RF OUTPUT switch to ON and adjust OUTPUT 
LEVEL for a power Meter indicaton of -13 dBM +0,20 db . Return 
the RF OUTPUT switch to the OFF setting. 

17. Set other synthesizer RF OUTPUT switch to ON and adjust OUT- 
PUT LEVEL for a power Meter indication of -13 dBM +0,20 db . Set 
both synthesizer RF OUTPUT switches to the ON position (power 
Meter reading should be approxiMately -10 dBM). 

18. Connect the output of the 3 dB attenuator to the analyzer input 
as shown in Figure 4-26. 

19. Set the FREQUENCY SPAN/DIV control to 50 MHz, the RESOLUTION 
BU to 1 MHz, the REF LEVEL dBM control to -10. (The REFERENCE 
LEVEL FINE control should still be set to -0). Couple (push-in) 
FREQUENCY SPAN/DIV to RESOLUTION BW . Set VIDEO FILTER to OFF. 

20. Adjust the lower fundaMental signal (3900.000 MHz) to 4100,000 
MHz, Adjust TUNING control to center display at 4100.000 MHz 
signal. While keeping this signal centered on the display ad- 
just FREQUENCY SPAN/DIV to 20 KHz. 

21. Uncouple RESOLUTION BW, set to .1 KHz, and adjust the REF LEVEL 
dBM to -50. 
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PERFORHANCE TESTS 



4-27. HARMONIC AND INTERMODULATION DISTORTION TESTS CONTINUED! 

22. Adjust the 4100,000 MHz synthesizer frequency to 3900.000 MHz. 
Press START/RESET to update trace. 

23. Any signal displayed at the CENTER FREQUENCY on the spectrum 
analyzer should be below the -60 dB horizontal graticule line. 
(NOTE! Displayed noise may be above -60 dB horizontal grati- 
cule line. If this occurs set VIDEO FILTER to .3 and press 
SAMPLE. > 

24. Set FREQUENCY SPAN/DIV to 50 MHz/DIV, RESOLUTION BW to 1 MHz 
and couple (push in) controls. Set REF LEVEL dBm to -20. 

Adjust TUNING control to 3.800 GHz, 

25. Adjust upper frequency signal (4000.00 MHz) to 3800.00 MHz, 
While keeping this signal centered on the display, adjust 
FREQUENCY SPAN/DIV to 20 KHz. 

26. Uncouple RESOLUTION BW, set to .1 KHz, and adjust REF LEVEL dBm 
to -50. 

27. Adjust 3800.00 MHz signal back to 4000.00 MHz. Press START/RE- 
SET to update trace. 

28. Any signal displayed at the CENTER FREQUENCY should be below 
the -60 dB horizontal graticule line. (NOTE! Displayed noise 
may be above the -60 dB graticule line. If this occurs set 
VIDEO FILTER to .3 and press SAMPLE.) 



4-28. IMAGE RESPONSES TESTS 



SPECIFICATION! 

Im<age responses (due to the mixing of signals two times the IF 
frequency - 2 x 321.4 MHz - above or below the tuning frequency)! 

(-70 dBc, 1 .8 to 18 GHz 

Low Band Rejection: <-50 dBc above 2.1 GHz 
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PERFORMANCE TESTS 



4-28. IMAGE RESPONSES TESTS CONTINUED! 



DESCRIPTION! 

iMage responses are checked by setting the analyzer center frequency 
to several frequencies across the analyzer range tuning a leveled 
signal source to the frequencies deterwined by the tuning equation, 
f = nF + F . Input signals at these frequencies will excite all 
sig LO” IF possible ifiage responses for a given 1st LO frequen 
cy and all positive integer values of n . 



SPECTRUM ANALYZER 



SYNTHESIZER 




© ® © 



. . I acDOc: cz 



EQUIPMENT! 



ADAPTER 



SMA CABLE ASSEMBLY 



ADAPTER 



Figure 4-27. Inage Responses Test Setup 



Synthesized Signal Generator 
CM <24in.) Cable Assenbly, 
SMA Male Connectors 
Adapter, Type N Male to SMA 
FeMale (2 required) 



HP 8672A 



HP 8120-8124 



HP 1250-1250 



PROCEDURE! 

1. Connect equipMent as shown in Figure 4-27 with synthesizer 
output connected to analyzer input. 
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4-28. IMAGE RESPONSES TESTS CONTINUED: 
Procedure Continued: 

2. Set controls of 8672A as follows: 



METER MODE 
RF OUTPUT 
OUTPUT LEVEL 
RANGE 
VERNIER 

ALC 

AM 

FM DEVIATION MHz 



LEVEL 

ON 

00 dB 

Fully Counterclockwise 
INT 
OFF 
OFF 



3. Set the synthesizer frequency to 2000.00 MHz. 

A, Set nornal (green) setting, except as indicated, and other 
spectruM analyzer controls as follows: 



FREQUENCY BAND GHZ 
INPUT ATTENUATOR 
REF LEVEL dBw 
REF LEVEL FINE 
RESOLUTION BW 
FREQUENCY SPAN/DIV 
TUNING 

VIDEO FILTER 



1.7 to 4.1 
10 dB 
0 
0 

Coupled (pushed in) 
.2 MHz 
2.00 GHz 
. 03 



5, Using TUNING control center signal on CRT display, adjust 
OUTPUT LEVEL of synthesizer to place the peak of the signal 
trace at the reference level line. 

6. Set the synthesizer to the frequency in Table 4-24 corres- 
ponding to an analyzer center frequency of 2 GHz. The «axi- 
MUM allowable anplitude of the spurious response at the analy- 
zer center frequency for each setting is shown in the follow- 
ing table: 
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PERFORMANCE TESTS 

4“28. IMAGE RESPONSES TEST CONTINUED*. 

Table 4~24 Inage Responses 

Center Frequency Synthesizer Frequency Maxif^un Displayed 



GHz 


MHz 


Spur ious Ahpl . 


2 


2642.800 


-70 


3 


3642.800 


-70 




2357.200 


-70 


5 


5642.800 


-70 




4357.200 


-70 


9 


9642.800 


-70 




8357.200 


-70 


12 


12642.800 


-70 




11357.200 


-70 


15 


15642.800 


-70 




14357.200 


-70 


17 


17642.800 


-70 




16357.200 


-70 



7. Repeat steps 3 through 6 for all rewaining CENTER FREQUENCY 
and synthesizer setting in Table 4~24 . Steps 3 through 5 need 
only be done once for each CENTER FREQUENCY. 

8. Set the synthesizer OUTPUT FREQUENCY to 2100.00 MHz. 

9. Select the 1.7 to 4.1 GHz frequency band, set FREQUENCY SPAN/ 
DIU to 10 MHz, and adjust the TUNING control to center signal 
on the CRT display . 

10. Adjust OUTPUT LEVEL of synthesizer to place the peak of the 
signal trace at the REFERENCE LEVEL line. 

11. Select the .01 to 1.8 GHz frequency band and set the FREQUEN- 
CY SPAN MODE to FULL BAND. 

12. All Spurious products Must be below the -50 dB graticule line. 
Verify spurious products are due to input signal by disconnect- 
ing input signal and terMinating INPUT 50Q with a Type N 

Male 50Q terMination. 
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4-29. LO EMISSION 



SPECIFICATION! 



W/w% HEWLETT 
mLHM PACKARD 



PERFORHANCE TESTS 



Frequency Range 



L.O. Power Level 



50 KHz to 1.7 GHz <0 dB atten) 
1.7 to 18 GHz 



less than -10 dBM 
less than -70 dBM 



DESCRIPTION! 

A spectruM analyzer is used to Measure the local oscillator 
output power froM the INPUT 50Q of the 8569B spectruM ana- 
ly zer . 



EQUIPMENT: 



SpectruM Analyzer 

Cable Assehbly (8MA Plug^ both ends) 
Adapter; Type N Male to SMA FeMale 
<2 required) 



HP 8566A 
HP 8120-1578 

HP 1250-1250 



SPECTRUM ANALYZER 



SPECTRUM ANALYZER 



□ □□□O' 

□ CD 

□ C 

□ c a c c 

□ □ □ 0 



® © 



■ ^ H I 

r\ H DDCG ■ 
^ ■■ □□□□ ;■ 
i MM LJ Q [!j — I Lj ^ 1^ 






SMA CABLE ASSEMBLY 



Figure 4-28. LO Enission Test Setup 
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4-29. LO EMISSION CONTINUED; 

PROCEDURE! 



1 . Set all nornal (green) spectrun analyzer setting^ except as 



indicated and other controls 



FREQUENCY BAND GHz 
FREQUENCY GHz 
AUTO STABILIZER 
FREQUENCY SPAN MODE 
RESOLUTION BW 
INPUT ATTENUATION 
REF LEVEL 6Bn 
REFERENCE LEVEL FINE 



2. Press the 2 to 22 GHz pushbu 
panel and set START FREQ to 



as follows: 



0 . 1 - 1 .8 
0.0000 GHz 
OFF (IN) 
ZERO 
3 MHz 
0 dB 
-10 
0 



ton (green) on the 8566A front 
.0 GHz and STOP FREQ to 4.5 GHz, 



3. Set REFERENCE LEVEL to 0 dBw on the HP 8566A and press MAX 
HOLD. 



4. Slowly^ turn the 8569B fron 0.000 GHz and note signal level 
that is displayed on the 8566A . The signal anplitude should 
be less than -10 dB. 

Set HP 8569B FREQUENCY SPAN MODE to FULL BAND and SWEEP TIME/ 
DIV to 2 sec. Press CLEAR/WRITE on the 8566A and set the 
8566A VIDEO FILTER to 30 KHz and the RESOLUTION BW to 300 KHz. 
Measure the LO power for each of the frequency bands as shown 
in Table 4-25. 



HP 8569B 
Freq. Band GHz 



HP 8566A 
Start Freq. GHz 



MaxiMUM 

Stop Freq. GHz LO Power 

Level (dBM) 



1 . 7 - 4 . 1 

3. 8- 8,5 

5.8- 12.9 
8.5-18.0 



2.0 


4.5 


-70 


2.0 


4.5 


-70 


2.0 


4,5 


-70 


2.0 


4.5 


-70 



Table 4-25. LO Efnission Limits 
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4-30. INPUT IMPEDANCE 
SPECIFICATION! 

USWR no dB input Atten.) l.Sil 10 MHz to 1.8 GHz 

2il 1.8 to 18 GHz 

DESCRIPTION! 

The return loss of the HP 8569B SpectruM Analyzer INPUT 50Q 
is Measured with a swept frequency response test set up, In 
the preselected bands <1.7 to 18 GHz) the source and the spectruM 
analyzer are phase locked to insure that the input signal (inci- 
dent signal) is always in the passband of the preselector. 



NOTE! 

The HP 8350A Sweep Oscillator May be substituted 
for the 8620C in this procedure 



EQUIPMENT! 



Sweep Oscillator HP 

RF Plug-in 

Synchronizer HP 

Function Generator 

Power Splitter HP 

Crystal Detector 
Adapter, APC-7 to type N Male 
Adapter, APC-7 to SMA FeMale 
Adapter, SMA FeMale to Type N FeMale HP 

Adapter, SMA Fenale to Type N Male HP 

Test Cable SMA Fewale to BNC Male HP 

Cable Assenbly (SMA plug, both ends) HP 

50Q TransMission/Ref lection Test Set HP 

Frequency Response Test Set HP 

50Q Type N Accessory Kit HP 1 

Adapter Type N Male to Male (2 Required) 
External Modulator 

Coupler HP 

Coupler HP 

Adapter Type N Male to SMA FeMale HP 



8620C/86290B H08 
HP 86222A 
8709A, Opt. HIO 
HP 331 2A 
11667A, Opt 002 
HP 8742B 
HP 11525A 
HP 11534A 
86390-60005 
1250-1404 
11592-60001 
8120-1578 
8502 Opt. H26 
8755S, Opt. 004 
1853A 

HP 1250-1475 
HP 11665B 
11692D Opt. 001 
777D Opt . H18 
1250-1250 
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4-30. IK 
PROCEDURE! 



PERFORMANCE TESTS 
INPUT IMPEDANCE CONTINUED: 



1. Set all nornal (green) settings, except as indicated, and 
other spectruM analyzer controls as follows; 



FREQUENCY BAND GHz 
INPUT ATTEN 
REF LEVEL dBn 
REFERENCE LEVEL FINE 
FREQUENCY SPAN MODE 
TUNING 

AMPLITUDE SCALE 



. 01 - 1 .8 
10 dB 
-10 
0 

FULL BAND 

Full Counterclockwise 
2 dB LOG/DIV 



2. Using .01 to 2.4 GHz source, connect equipment as shown in 
Figure 4-29. Set HP 8502A RF INPUT ATTENUATION dB to 0. 



SPECTRUM ANALYZER 







■ 

-- 0 


® © 

(•) O ® 



SWSEP EXT AM BF 

OSCILLATOR 1 INPUT i plug-in 







, o O *= « =0 i 










SWEEP OUT I Irf I extalc 

— ' I output! 



FREQUENCY RESPONSE □ ADAPTER 

TEST SET T a. 

^ I TRANSMISSION/REFLECTION 

-*4ss=as:M test set 

(c If In AR 



...I I till 
1.11 • • ■ Mil 

J f O • i 



DETECTOR 

DETECTOR 



I CRYSTAL 
I DETECTOR 



Figure 4-29, 10 MHz to 1.8 GHz Return Loss Measurement 
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4.30. INPUT IMPEDANCE CONTINUED: 



3. Set the sweep oscillator start frequency to 10 MHz and the stop 
frequency to 1,8 GHz, adjust the HP 86322A POWER LEVEL to +13, 
and set sweep tifie to 100 nsec. 

4. Disconnect the HP 8502A TEST PORT fron the spectrun analyzer 
INPUT 50Q. Connect type N Fenale short to the TEST PORT. 

5. Set the controls as follow on the HP 8755C i 

Channel 1 
dB/DIv”""" 

Display 
Video Filter 
Reference Level 
Reference Level Vernier 

Channel_2 

All pushbuttons OUT 



6. Adjust the Reference Position control <screw driver adjust) to 
position the trace on the center horizontal graticule line. 

7. Press Channel 1 A/R and adjust the REFERENCE LEVEL VERNIER to 
position the trace on the center horizontal graticule line 
(this line now represents 0 dB return loss). 

£). Disconnect the type N Female short from TEST PORT and connect 
TEST PORT directly to the spectrum analyzer INPUT 50Q. 

9, The return loss displayed must be greater than 14 dB (SWR=1.5sl> 



RETURN LOSS 
SWR 



PRESELECTED BANDS 1.7 to 18 GHz 
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4-30. INPUT IMPEDANCE CONTINUED} 

10. Rewove .01 to 2.4 GHz RF plug-in fro« sweep oscillator Mainfrawe 
and replace with 2 to 22 GHz RF plug-in. Select band 4 <2.0- 

22 GHz on HP 8620C Sweep Oscillator. Connect equipnent as shown 
in Figure 4-30 with 777D Opt. H18 coupler setup. 

11. Set TRACE A and TRACE B to STORE BLANK, SWEEP SOURCE to EXT, 
and FREQUENCY BAND GHZ to 1, 7-4.1. Set sweep oscillator to 
CW Mode and adjust CW control to appr oxina tely 2.9 GHz. Set 
sweep oscillator to F x 10 (on HP 8350A, set CF control to 2.9 
GHz and F, initially, to IGHz). Set Mode switch to Manual 
sweep and set Manual sweep control fully counter-clockwise. 
Adjust F control until phase-lock occurs (MiniMUM phase errors) . 
Set Manual control fully clockwise. Signal should be at right- 
hand edge of CRT display. If necessary readjust F and CW con- 
trols to obtain ph ase-lock across entire frequency band. Set 
TRACE A and TRACE B to WRITE and set PRESELECTOR PEAK CONTROL 

to center of green region. 




SPECTRUM hl.4MHZ 
ANALYZER iir OUTPUT 



8LANKING 

INPUT 






Z AXISfMKD 
PENLIfT 
SWEEP 

OSCILLATOR 



r 



gSZZZA 

FM RF PLUG-IN 




MODULATOR 




O • • 



SYNCHRONIZER 



Figure 4-30. Input iMpedance Test for Preselected Bands 
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4-30. INPUT IMPEDANCE CONTINUED? 

12. Repeat steps 4 through 8. The return loss displayed Must be 
greater than 9.5 dB <SUR«2;1). 

Return Loss 



SUIR 



13. Set spectruM analyzer FREQUENCY BAND GHz to 3. 8-8. 5. Set both 

TRACE A and TRACE B to STORE BLANK. Replace 777D Opt. H18 with 

11692D coupler. 

14. Turn on HP 8709A and phase lock sweep oscillator as follows; 

a. Set sweep oscillator MODE switch to MANUAL with Manual sweep 
control fully counterclockwise. 

b. Set sweep oscillator start frequency to low frequency of 
selected spectruM analyzer FREQUENCY BAND GHz and adjust 
start frequency for synchronizer phase lock (niniMUM phase 
error). Phase lock error switch should be set to negative 
<-) for bands 1 through 4 and to positive (+> for band 5. 

c: . Set sweep oscillator Manual sweep control fully clockwise 
and stop frequency to high frequency of selected spectruM 
analyzer FREQUENCY BAND GHz. Adjust stop frequency for 
synchronizer phase lock (MiniMUM phase error). 

d. Set sweep oscillator to AUTO <or TIME) sweep (=10 seconds). 

e. Check spectruM analyzer CRT display for phase lock during 
sweep, If the systeM is breaking phase lock^ adjust both 
start and stop frequencies during slow sweep (=10 seconds) 
to obtain phase lock. Set TRACE A and TRACE B to WRITE, 

15. Repeat steps 4 through 8, The return loss displayed Must be 

greater than 9.5 dB (SWR=2sl) 



Return Loss 
SUR 
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4“30. INPUT IMPEDANCE CONTINUED: 



t6. Set spectruM analyzer FREQUENCY BAND GHz to 5.8-12.9. Set 
TRACE A and TRACE B to STORE BLANK. Repeat step 14. 

17. Repeat steps 4 through 8. The return loss displayed Must be 
greater than 9.5 dB (SWR=2il) 

Return Loss 



SUR 



18. Set spectruM analyzer FREQUENCY BAND GHz to 8.5-18. Set phase 
lock switch on HP 8709A to /+' . Set both TRACE A and TRACE B 
to STORE BLANK. Repeat step 14. 

19. Repeat steps 4 through 8. The return loss displayed Must be 
greater than 9.5 dB (SWR=2:1) 

Return Loss 



SUR 



4-31 . GAIN COMPRESSION FOR EXTERNAL MIXING 

SPECIFICATON FOR WAUEGUIDE INPUT <18.0 TO 40 GHz) USING HP11517A 
E42 EXTERNAL MIXER SYSTEM: 

1 dB for -15 dBM input level. 



DESCRIPTION: 

Gain CoMpression is checked by changing the input signal froM 10 dB 
less than the MaxiMUM iput setting to the level of the MaxiMUM in- 
put setting. The signal will coMpress (indicate less than a 10 dB 
change in signal level). The aMount of coMpression Must be less 
than 1 dB. 
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4-31. GAIN COMPRESSION FOR EXTERNAL MIXING CONTINUED? 
EQUIPMENT! 



Sweep Oscillator 
RF Plug-in 
Power Meter 
Thernistor Mount 
Uaueguide Attenuator 
Isola tor 
10 dB Coupler 
Low Pass Filter 
Leveling Awplifier 



HP 8690B 
HP 8696A 
HP 432A 

HP K486A 
HP K382A 
AAMCO K201 
HP K752C 
HP K362A 
HP 8404A 



SPECTRUM ANALYZER WWIRMETCR 



lEVEUNC 

AMPUftER SWEEP OSClUATOR 




Figure 4-31 Gain Compression Test Setup 



PROCEDURE! 



Connect equipment as shown in Figure 4-31. Set normal (green) 
settings, except as indicated, and other spectrum analyzer con 
trols as follows; 



FREQUENCY BAND GHz 
INPUT ATTEN 
REF LEVEL dBm 
REFERENCE LEVEL FINE 
RESOLUTION BW 
FREQUENCY SPAN/DIV 
TUNING 

VIDEO FILTER 



14.5-26,6 
0 dB 
-10 
0 

Coupled (pushed 
20 MHz 
18.00 GHz 
. 003 



in ) 
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4-31. GAIN COMPRESSION FOR EXTERNAL MIXING CONTINUED! 



2. Select 8-12.4 GHz Mode on sweep oscillator control unit. Set to 
CW Mode with ALC and all AMPLITUDE MOD buttons out, With RF at 
standby adjust CW control to 18.00 GHz. Set FUNCTION to START 
STOP Mode and AMPLITUDE MOD to EXT AM. 

3. Set power Meter CAL FACTOR to Match therMistor calibration at 
18 GHz. Set MOUNT RESISTANCE to 200 ohM. Set RANGE to COARSE 
ZERO and adjust pot to zero Meter. Set RANGE to -5 dfiM ht press 
FINE ZERO MOMentarily. Set leveling aMplifier GAIN to Mid 

r ange . 

4. Adjust waveguide attenuator to MAX. Turn sweep oscillator RF 

on and set sweep oscillator POWER LEVEL full on (CW) . Adjust 

leveling aMplifier POWER LEVEL to a -10 dBM reading on power 
Meter (-5 dBM scale reading). Set waveguide attenuator to 25 dB 

5. Adjust the spectroM analyzer TUNING control to center the sig- 
nal on the display while decreasing FREQUENCY SPAN/DIV to 1 MHz, 

Press and hold SIG IDENT pushbutton to verify that the signal 
displayed is at 18.00 GHz. Adjust TUNING until 18.00 GHz signal 
is located and identified. 

6. Adjust the EXT MIXER BIAS control to peak signal. Adjust the 
REFERENCE LEVEL controls to position signal at the FREQUENCY 
LEVEL line. Uncouple the RESOLUTION BW and FREQUENCY SPAN/ 

DIV control and set RESOLUTION BW to 3 MHz. 

7. Set AMPLITUDE SCALE to 1 dB. Peak signal with EXT MIXER BIAS_ 
control again. Center signal on CRT and adjust REFERENCE LEVEL 
FINE control to place peak of signal at convenient horizontal 
graticule line. 

1 ], Increase the attenuation of the waveguide attenuator to 35 dB. 
Adjust the REF LEVEL dBM (do not adjust the REFERENCE LEVEL 
FINE) to return the signal on the display. Record deviation 

froM reference established in step ?! dB. This is the step- 

gain error. (Values above the reference line are positive) 
values below are negative.) 
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4-31. GAIN COMPRESSION FOR EXTERNAL MIXING CONTINUED! 



9, Adjust waveguide attenuator to 25 dB. Adjust REFERENCE LEUEL 
controls (REF LEVEL dBn and REFERENCE LEVEL FINE) to place 
peak of signal at convenient horizontal graticule line (saMe 
line established in step 8). 



10, Decrease the attenuation of the waveguide attenuator to 15 dB. 

Adjust REF LEVEL dB« (do not adjust REFERENCE LEVEL FINE) to 
return the signal on the display. Record deviation froM ref- 
erence set in step 7 \ dB, 

11. To calculate gain compression, algebraically subtract step- 
gain error (Step 7) from deviation recorded in step 11. Gain 
compression should be less than 1 dB. 



4-32. AVERAGE NOISE LEVEL 



SPECIFICATION! 

Maximum average noise level with 1 kHz resolution bandwidth, 0 db in- 
put attenuation, and the video filter set to NOISE AVG position, is 
given in Table 4-26. 



Table 4-26. Average Noise Level Specifications 



Frequency 


F irst 




Harmonic 


Average 


Noise Level 


Band GHz 


IF (MHz) 


Mode 


dBm 


dBuV 


0 . 1-1 .8 


2050 




1- 


-114 


-7 


1 .7-4.1 


321 .4 


1- 


-111 


-4 


3. 8-8.5 


321 . 


4 


2- 


-107 


0 


5,8-12.9 


321 . 


4 


3- 


“100 


+7 


8.5-18 


321 . 


4 


4+ 


-95 


+ 12 


10.5-22 


321 . 


4 


5+ 


-90 


+ 17 


12.4-26.5 


321 . 


4 


6+ 


-80 


+27 


21-44 


321 . 


4 


10 + 


-70 


+37 
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4-32, AVERAGE NOISE LEVEL CONTINUED J 



DESCRIPTION: 

Average noise level is checked in all internal & external Mixer 
frequency bands. The naxinuM noise level of each frequency band 
is located with FREQUENCY SPAN MODE set to FULL BAND. The MaxiMUM 
noise level is isolated^ and MaxinuM average noise is observed for 
each frequency band. In the external Mixing bands an external 
source and power Meter are used to absolute aMplitude calibrate 
the HP 8569B. 



EQUIPMENT: 



Waveguide Attenuator 

Sweep Oscilla t or/Contr ol Unit 

RF Plug-in 

Power Meter 

Thernistor Mount 

10 dB Coupler 

Iso la tor 

Low Pass Filter 

Leveling AMplifier 



HP K382A 
HP 8690B 

HP 8696A Opt 554 
HP 432A 
HP K486A 
HP K752C 
AAMCO K201 
HP K362A 
HP 8404A 



PROCEDURE: 



With norMal setting (green), set spectruM analyzer controls 
as follows: 

TRACE A WRITE 

TRACE B STORE BLANK 

FREQUENCY BAND GHz 0.1-1. 8 

INPUT ATTEN 0 dB 

REF LEVEL dBM -60 

REFERENCE LEVEL FINE -12 

RESOLUTION BW 1 KHz, Uncoupled 

FREQUENCY SPAN MODE FULL BAND 

Observe sweep in FULL BAND. Using TUNING control, tune Marker 
to point of highest noise level. (A typical trace is shown in 
Fig ure 4-32 . ) 

NOTE: Do not tune Marker beyond band edge. 
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4-32. AVERAGE NOISE LEVEL CONTINUED} 

3. Set FREQUENCY SPAN MODE to ZERO SPAN AND VIDEO FILTER to NOISE 
AVERAGE. Adjust REF LEVEL dB« to place noise trace at top of 
screen. Set AMPLITUDE SCALE to IdB. Set TRACE A to STORE VIEW 
and Measure noise leuel . Record results in Table 4-27. 

4. Set FREQUENCY BAND GHz to 1. 7-4.1 and AMPLITUDE SCALE to 10 dB. 
Set TRACE A to WRITE, FREQUENCY SPAN MODE to FULL BAND, and REF 
LEVEL dBM to place noise peaks near top of display. Locate and 
Measure MaxiMUM average noise level as in steps 2 and 3. Mea- 
sure and record average noise level for each successive FRE- 
QUENCY BAND GHz setting. (inti .Mixing) 



Figure 4-32. 

Average Noise Level 
MeasureMent, 3. 8-8. 5 GHz 







Table 4- 


27. 


Average 


Noise 


Level 




Freq 


uency 


First 




HarMonics 


Average Noise Level MaxiMUM 


Band 


GHz 


IF (MHz) 




Mode 




dBM 


Actual 


. 01 


-1 .8 


2050 




1- 




-114 




1 .7 


-4.1 


321 .4 




1- 




-111 




3.8 


-8.5 


321 .4 




2- 




-107 




5.8 


-12.9 


321 .4 




3- 




-100 




8.5 


-18 


321 .4 




4+ 




-95 




10 . 


5-22 


321 .4 




5+ 




-90 




12. 


4-26.5 


321 .4 


(1 ) 


6+ 




-80 




21- 


44 


321 .4 


(2) 


10 + 




-70 




(1 ) 


When 


used with 


115 


17A E42 SysteM, 


18-26.5 


GHz 


(2) 


When 


used with 


115 


17A E42 SysteM, 


26.5-40 


GHz 



5. Set norMal (green) setting on SpectruM Analyzer. Set FRE- 
QUENCY BAND GHz to 12.4-26.5. Set TRACE A to WRITE, FRE- 
QUENCY SPAN/DIV to 20 MHz, and RESOLUTION BW to 1 MHz. Set 
VIDEO FILTER to .003. 
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4-32. AVERAGE NOISE LEVEL CONTINUED! 



6. Connect equipment as shown in Figure 4-33. Set sweep oscilla- 
tor SWEEP SELECTOR to CW and set FUNCTION to START/STOP. ALC 
and all AMPLITUDE MOD buttons should be off (out) except EXT 
AM. Select 8-12.4 GHz Mode on the control for a center fre- 
quency of 25 GHz . 

7. With the HP 8696A installed in the HP 8690B, turn RF to STAND- 
BY and POWER LEVEL full on (CW) . Set waveguide attenuator to 
MAX. Set leveling anplifier GAIN to Mid range. 

8. Set power Meter CAL FACTOR to Match therMistor Mount calibra- 
tion at 25 GHz. Set MOUNT RESISTANCE to 200 ohM. Set RANGE 
to COARSE ZERO and adjust pot to zero Meter. Set RANGE to 

-5 dBM and press FINE ZERO MOMentarily. 

9. Turn sweep oscillator RF on. Adjust leveling POWER LEVEL to 
a -10 dBM reading on power Meter (-5 dBM scale reading). Set 
waveguide attenuator to 25 dB . 

10. Center 25 GHz signal on spectruM analyzer display by adjusting 
TUNING control. Decrease FREQUENCY SPAN/DIV to IMHz while 
adjusting TUNING control to keep signal centered on screen. 
Verify the frequency of the signal by pressing SIG IDENT push- 
button. Adjust TUNING until 25 GHz signal is located and veri- 
fied . 

11. Adjust EXT MIXING BIAS to peak signal. Adjust the REFERENCE 
LEVEL controls to place signal of REFERENCE LEVEL line. Set 
AMPLITUDE SCALE to 1 dB and readjust EXT MIXING BIAS to peak 
signal again. Readjust REFRENCE LEVEL to place signal on REF- 
ERENCE LEVEL line and set AMPLITUDE SCALE TO 10 dB, 

12. Turn sweep oscillator RF to STANDBY. Set FREQUENCY SPAN MODE 
to ZERO SPAN, RESOLUTION BW to 1 KHz, and VIDEO FILTER to NOISE 
AVERAGE. 

13. For FREQUENCY BAND GH 2 12.4-26.5 the noise Must be 6.5 divi- 
sions below the REFERENCE LEVEL line. 
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PERFORHANCE TESTS 



4-32. AVERAGE NOISE LEVEL CONTINUED; 



14, Turn sweep oscillator RF on. Set FREQUENCY BAND GHz to 31- 
44 GHz, FREQUENCY SPAN NODE to PER DIV, FREQUENCY SP AN/DI V to 
20 HHz, RESOLUTION BW to 1 MHz and VIDEO FILTER to .003. Re- 
peat steps 10 through 12. For FREQUENCY BAND GHz 21-44 the 
noise nust be 5.5 divisions below the REFERENCE LEVEL line. 



LEVELING 

POWER METER AMPLIFIER SWEEP OSCILLATOR 




Figure 4-33. Average Noise Level Test Setup (Above 18 GHz) 



4-33. FREQUENCY RESPONSE 



SPECIFICATIONS! 

Frequency Response (with 0 to 10 dB of Input Attenuation)! Fre- 
quency response includes input attenuator, preselector and Mixer 
frequency response plus Mixing Mode gain variation (band to band) 
and assuMes preselector peaking. (Refer to Table 1-1 of the 8569B 
Operating and Service Manual). In the external Mixing bands (12.4 
26.5 GHz and 21-44 GHz) the response is not to exceed +4.5 dB. 



JUL 14, 1983 



1424 FOUNTAIN GROVE PARKWAY. SANTA ROSA. CALIFORNIA. 95401. U.S.A. 



31 




1 5601 50SR 



— Wh^ HEWLETT 

m!HM PACKARD 

PERFORHANCE TESTS 

4-33. FREQUENCY RESPONSE CONTINUED: 

DESCRIPTION: 

Frequency response is checked in each internal and external nixing 
bands. The spectron analyzer^ in FULL BAND node, is externally 
swept by the RF source across the entire FREQUENCY BAND GHz se- 
lected. Since the RF source is leveled and held quite flat across 
each frequency band, variations in anplitude on the display repre- 
sent the frequency response of the spectrun analyzer. The prese- 
lector is nodulated by a function generator to ensure that it 
tracks the spectrun analyzer tuning. Since leveling within reason- 
able linits becones difficult fron 18 GHz to 22 GHz, the RF output 
at the power splitter is character ized and conpensated for when 
naking the neasurenent fron 18 GHz to 22 GHz. 

In the external nixing bands the flatness is checked in 2 GHz in- 
crenents across each band. The source is leveled with a power 
neter and leveling anplifier across each frequency range. Actual 
flatness is deternined after conpensating the spectrun analyzer nea- 
surenent by the 10 dB coupler flatness used to level the source and 
the flatness calibration data on the side of the power sensor. 

NOTE 

The HP 8350A Sweep Oscillator nay be substituted 
for the HP 8620C in this procedure. 

EQUIPMENT; 



Sweep Oscillator 


HP 


8620C/86290B-H08 


RF Plug-in 




HP 86222A 


Synchronizer 


HP 


8709A, Opt. HIO 


Function Generator 




HP 331 2A 


Power Meter 




HP 435A 


Power Splitter 


HP 


11667A, Opt. 002 


Power Sensor 


HP 


8481A, Opt. C03 


Power Sensor 




HP 8485A 


Crystal Detector 




HP 8742B 


Adapter, APC-7 to SMA Fenale 




HP 11534A 


Adapter, SMA Fenale to Type N Fenale 




HP 86290-60005 


Adapter, Type N Fenale to Fenale <1 req> 




HP 1250-1472 



10 dB Attenuator HP 8491B, Opt 010 
Test Cable, SMA Fenale to BNC Male HP 11592-60001 
Coax Cable Assenbly SMA HP 5061-1086 
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PERFORMANCE TESTS 

4-33. FREQUENCY RESPONSE CONTINUED: (EQUIPMENT CONTINUED) 



Thermistor hount 
10 dB Coupler 
Waveguide Attenuator 
Isolator 

Sweep Oscillator 
RF Plug-in 
Power Meter 
Waveguide Attenuator 
Isolat or 
lOdB Coupler 
Low Pass Filter 
Leveling Amplifier 

ALTERNATE FREQUENCY SOURCES: 

Sweep Oscillator 
0.01-26.5 GHz RF Plug In 
18-26.5 GHz RF Plug In 
26.5-40 GHz RF Plug In 



HP R486C 
HP R752C 
HP R382A 

TRAK Microwave P/N 257-1810 
HP 8690B 
HP 8696A 
HP 432A 
HP K382A 
AAMCO K201 
III* K752C 
HP K362A 
HP8404A 



HP 8350B 
HP 83595A 
HP 83570A 
HP 83572A 




Sm 8S69A Manual, Voluma 3. Fi^rt 
8-1 13 for lootion. 



F'igure 4-34, Frequency Response Test Setup (internal mixing bands) 
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PERFORMANCE TESTS 



PROCEDURE! 

t. Set all nornal (green) setting, except as indicated, and other 
spectroM analyzer controls as follows: 



F-REQUENCY BAND GHz 

INPUT ATTEN 

REF LEVEL 

REF LEVEL FINE 

RESOLUTION BW 

FREQUENCY SPAN/DIV 

TUNING 

AMPLITUDE SCALE 
TRACE A and TRACE B 



. 01-1 .8 
0 dB 
-10 
0 

3 MHz, Uncoupled 
2 MHz 
0.100 GHz 
2 dB LOG/DIV 
STORE BLANK 



Frequency Response, .01 to 1,8 GHz Band 

2. Using .01 to 2.4 GHz RF plug-in source, connect equipwent as 
shown in Figure 4-34. Connect output of power splitter, 
through 10 dB attenuator, to power sensor. Uith RF power off, 
zero the power Meter. Turn RF power on. 

3. Set the following sweep oscillator switches to OFF: 1 KHz SQWV 

and RF BLANKING. Turn DISPLAY BLANKING on and FM-PL switch 

to PL. Set sweep oscillator to CW with frequency of 100 MHz 
and adjust RF power level for a power Meter indication of -18 
dBM. Connect output of power splitter through 10 dB attenuator 
directly (do not use cable) to INPUT 50Q connector of spec- 
truM analyzer. Peak of signal should be at center horizontal 
graticule line + one Minor division (+0.4 dB) . If not, re- 
check sweep oscillator output level. Making sure that power 
Meter has been properly calibrated and zeroed before Making the 
Measurenent. Also, recheck aMplitude calibration of the spec- 
truM analyzer. 

4. Adjust REF LEVEL CAL screwdriver to place peak of 100 MHz sig- 
nal at center horizontal graticule line. (If HP 8350A is used, 
connect rear-panel POZ-Z BLANK to rear-panel RETRACE input on 
HP 8569A.) 
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PERFORMANCE TESTS 

4-33. FREQUENCY RESPONSE CONTINUED: 

5. Set spectruM analyzer FREQUENCY SPAN MODE to FULL BAND, SWEEP 

SOURCE to EXT and set TUNING control fully c ounterclockwise 

(lowest frequency). Set sweep oscillator to cover entire FRE- 
QUENCY BAND GHz selected. Turn on HP 8709A. Phase lock sweep 

oscillator and set output power level as follows: 

a. Set sweep oscillator MODE switch to MANUAL with Manual 
control fully counterclockwise. 

b. Set sweep oscillator start frequency to low frequency of 
selected spectruM analyzer FREQUENCY BAND GHz and adjust 
start frequency for synchronizer phase lock (MiniMUM phase 
error). Phase lock error switch should be set to negative 
(~) for bands t through 4 and to positive (+) for band 5 
and 6 . 

c. Set sweep oscillator Manual sweep control fully clockwise 
and stop frequency to high frequency of selected spectruM 
analyzer FREQUENCY BAND GHz. Adjust stop to frequency for 
synchronizer phase lock (MiniMUM phase error). 

cl. Set sweep oscillator to AUTO (or TIME) sweep ( = 10 seconds). 

e. Check spectruM analyzer CRT display for phase lock during 
sweep. If the systeM is breaking phase lock, adjust both 
start and stop frequencies during slow sweep (greater than 
10 seconds) to obtain phase lock. 

f. Disconnect power splitter with 10 dB attenuator froM INPUT 
50Q connector of spectruM analyzer and connect power 
Meter to power splitter output. 

g. Set sweep oscillator MODE switch to MANUAL sweep. 

h. Slowly adjust sweep oscillator Manual sweep control over 
its entire range, and adjust power level for an average 
power Meter reading of -18 dBM. 

:L . Disconnect power Meter and reconnect power splitter output 
with 10 dB attenuator to INPUT 50Q connector of spectruM 
analyzer . 
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PERFORMANCE TESTS 



4-33. FRQUENCY RESPONSE CONTINUED} 

6. Set TRACE A (or TRACE B) to WRITE. Set sweep oscillator 

TRIGGER switch to SINGLE sweep fiode and set the TIME switch 
to 100 SECONDS. Trigger a sweep. Read greatest positive 
and greatest negative deviations fro« center horizontal 
graticule line. Frequency response (deviations froM center 
horizontal graticule line) should not exceed +1.2 dB. 

NOTE 

If the frequency response appears to be out of specfication 
near a band edge^ use a frequency counter to ensure the fre- 
quency in question is within the specified band. This way 
be necessary as the FULL BAND Mode frequency span is slightly 
beyond the specified band edges. 



MKR - 50. 6 MHz SPAN FULL . RES BW 3 MHz VF . 003 

REF -10 dBtn 2 dB/ ATTEN 0 dB SWP EXT 






























































































" \J 





































































Figure 4-35 



Typical Frequency Response, 



.01 to 1.8 GHz 



7 . Set spectruM analyzer INPUT ATTEN to 10 dB and REF LEVEL dBn 
to “10. Trigger a sweep on sweep oscillator. Read greatest 
positive and negative deviations froM the 100 MHz reference 
(center horizontal graticule line). Frequency response should 
not exceed +1.5 dB . 
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PERFORMANCE TESTS 

4-33. FREQUENCY RESPONSE CONTINUED! 
Frequency Response^ 1.7-22 GHz Bands 



8. Renove .01 to 2.4 GHz RF Plug-in froM nainfrane and replace 

with 2 to 22 GHz RF Plug-in. Select band 4 (2.0-22 GHz) on HP 
8620C Sweep Oscillator. 

Set spectruh analyzer INPUT ATTEN control to 0 db> TRACE A and 
TRACE B to STORE BLANK, REF LEVEL dB« control to -10, and FRE- 
QUENCY BAND GHz to 1. 7-4.1. Set sweep oscillator to CW node 
and adjust CW control to appr oxina tely 2.9 GHz. Set sweep os- 
cillator to FXIO. (On HP 8350A, set CF control to 2.9 GHz and 
F, initially, to 1 GHz.) Set sweep oscillator MODE switch to 
MANUAL sweep and set nanual sweep control fully counterclock- 
wise. Adjust F control until phase lock occurs (nininun phase 
error). Set nanual control fully clockwise. Signal should be 
at right-hand edge of CRT display. If necessary, readjust F 
and CW controls to obtain phase lock across entire frequency 
band. Set TRACE A and TRACE B to WRITE. 

10. Set PRESELECTOR PEAK control to center of green region. Apply 

a 1 KHz, 1.0 volt, peak-to-peak sine wave fron function genera- 
tor to pin 8 of spectrun analyzer AUX B connector on rear panel. 
This signal Modulates the YIG-tuned filter (YTF) and is equiva- 
lent to peaking the PRESELECTOR PEAK at all frequencies. 

11. Disconnect power splitter with 10 dB attenuator froM INPUT 50Q 
connector of spectruM analyzer and use power Meter to Measure 
output at 10 dB attenuator port. Slowly tune through the en- 
tire frequency band using the sweep oscillator Manual sweep con- 
trol. Note the MaxiMUM and MiniMUM excursions and set Manual 
sweep control for a power Meter indication Midway between the 
MaxiMUM and MiniMUM excursions. Turn RF power off and zero 
power Meter. Adjust power Meter CAL FACTOR (%) to the correct 
level. Turn RF power on and adjust RF Plug-in power level con- 
trol for a power Meter indication of -18 d&M. Reconnect power 
isplitter with 10 dB attenuator to INPUT 50Q connector of 
spectruM analyzer. Set sweep oscillator TRIGGER switch to sin- 
gle sweep Mode, and set the TIME switch to 100 SECONDS. Trigger 
a sweep . 
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PERFORMANCE TESTS 

^-33. FREQUENCY RESPONSE CONTINUED! 

12. Read greatest postitive and negative deviations froM center 
horizontal graticule line. Frequency response should not ex- 
ceed +1.5 dB . 



13. Set spectrun analyzer INPUT ATTEN to 10 dB, and REF LEVEL dBM 
to -10. Trigger a sweep and read greatest positive and nega- 
tive deviations froM 100 MHz reference (center horizontal grati- 
cule line). Frequency response should not exceed +1.S dB. 

14. Set spectroM analyzer INPUT ATTEN to 0 dB, REF LEVEL to -10, 
and FREQUENCY BAND GHz to 3 . 8-8 . 5 . Set both TRACE A and TRACE 
B to STORE BLANK. Set sweep oscillator MODE switch to MANUAL 
and set controls to cover entire FREQUENCY BAND GHz selected 
(steps 5 through 5e) . Set both TRACE A and TRACE B to WRITE. 
Repeat procedure of steps 11 and 12. Frequency response should 
not exceed +2.5 dB. 

15. Set spectruM analyzer INPUT ATTEN to 10 dB and REF LEVEL dBM to 
-10. Trigger a sweep and read greatest positive and negative 
deviations froM 100 MHz reference (center horizontal graticule 
line). Frequency response should not exceed +2.5 dB. 

16. Set spectruM analyzer INPUT ATTEN to 0 dB, REF LEVEL dBn to 
and FREQUENCY BAND GHz to 5 . 8 - 12 . 9 . Set both TRACE A and TRACE 
B to STORE BLANK. Set sweep oscillator MODE switch to MANUAL 
sweep and set controls to cover entire FREQUENCY BAND GHz selec- 
ted (steps 5 through 5e) . Set both TRACE A and TRACE B to 
WRITE. Repeat procedure in steps 11 and 12. Frequency response 
should not exceed +2.5 dB . Repeat step 15. Frequency response 
should not exceed +2.5 dB. 

I 

17. Set spectruM analyzer INPUT ATTEN to 0 dB, REF LEVEL dBn to -10 
dBM, and FREQUENCY BAND GHz to 8.5-18. Set phase lock switch on 
HP 8709A to '+'. Set both TRACE A and TRACE B to STORE BLANK. 

Set sweep oscillator MODE Mode switch to MANUAL sweep and set 
controls to cover entire FREQUENCY BAND GHz selected (steps 5 
through 5e) . Set both TRACE A and TRACE B to WRITE. Repeat pro- 
cedure in steps 11 and 12. Frequency response should not exceed 
+3 dB. Repeat step 15. Frequency response should not exceed + 
3.0 dB. 



JUL 14, 1983 



1424 FOUNTAIN GROVE PARKWAY, SANTA ROSA. CALIFORNIA. 95401. U.S.A. 33 



560150SR 



Whal HEWLETT 
^HM PACKARD 



PERFORMANCE TESTS 

4-33. FREQUENCY RESPONSE TESTS CONTINUED! 



18. Disconnect power splitter froM specrun analyzer input and Mea- 
sure output at power splitter with power Meter. Set sweep os- 
cillator to CW with a frequency of 18 GHz and adjust power 

level control of RF plug-in for a power Meter indication of -18 
dBM. Slowly tune the CU source froM 18 GHz to 22 GHz and note 
all deviations (positive and negative) froM -18 dBM reference, 
with frequencies at which they occur. Record frequencies and 
peak deviations in Table 4-28. (ExaMples are shown in Table 
4-29. 

19. Set spectruM analyzer AMPLITUDE SCALE TO 10 dB, TRACE A and 

TRACE B to STORE BLANK, INPUT ATTEN to 0 dB, REF LEUEL dBM to I 
-10, and FREQUENCY BAND GHz to 10.5-22. Set sweep oscillator 
MODE to MANUAL sweep and adjust band edges to cover the entire 

FREQUENCY BAND GHz. Set TUNING control to each frequency 

recorded in Table 4-29 and adjust Manual sweep to the Marker 
(lowest dip in aMplitude) corresponding to tuning frequency as 
seen on CRT display. Record horizontal displaceMent of Marker 
(nuMber of divisions froM far left graticule line) for each 
frequency recorded in step 18. (ExaMples are shown in Table 
4-29) . 

20. Disconnect power splitter froM power Meter and connect it to 
spectruM analyzer. Adjust sweep oscillator and spectruM analy- 
zer controls according to procedures in steps 5 through 5e , 

Repeat step 1 1 . 

21. Set AMPLITUDE SCALE to 2 dB and trigger a sweep. Read deviation 
froM center horizontal graticule line (-18 dBM) at each CRT 
horizontal displaceMent and record displayed deviations in Table 
4-28. Algebraically subtract peak deviation froM CRT displayed 
for each setting in Table 4-27. Record results in Corrected 
Deviation coluMn. (ExaMples are shown in Table 4-29.) Fre- 
quency response should not exceed +4.5 dB, using corrected de- 
viation froM Table 4-28. 

22. Repeat procedure of step 15. Frequency response, using corrected 
deviation froM Table 4-28, should not exceed +4.5 dB , 
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PERFORMANCE TESTS 

4-33. FREQUENCY RESPONSE CONTINUED; 



Table 4~28. Correcting for Frequency Response of Signal Source 



Frequency 

(GHz) 


Power Meter 
Peak Deviation 
(dB) 


CRT Horizontal 
Displacement 
(div) 


Displayed Deviation 
(dB) 


1 

Corrected 

Deviation 

(dB) 














































1 




















• 



























Table 4-29, 

SaMple Corrections for Frequency Response of Signal Source 



Frequency 

(GHz) 


Power Meter 
Peak Deviation 
(dB) 


CRT Horizontal 
Displacement 
(div) 


Displayed Deviation 
(dB) 


Corrected 

Deviation 

(dB) 


18.6 


-1.0 


7 


-1.0 


0 


19.6 


-OS 


7.8 


-1.0 


-03 




+1.0 


83 


0 


-1.0 


20.6 


-li 


8.7 


-2.0 


-0.5 


212 


+0i 


9.2 


+1.5 


+ 1.0 


21^ 


-1.0 


9.7 


-0.4 


+0.6 
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PERFORMANCE TESTS 

4-33. FREQUENCY RESPONSE CONTINUED; 



Frequency Response, 18 to 40 GHz 

23. Using the 18.0 to 26.5 GHz source (HP 8696A), connect equip- 
Ment as shown in Figure 4-38. The waveguide cofiponents used 
Must have a "k" band prefix. Set waveguide attenuator to 25 
dB. Set sweep oscillator to CW, START STOP, and EXT AM Modes. 

24. Select 8-12.4 Band, turn RF to STANDBY. 

25. Set power Meter CAL FACTOR to the average of the therMistor 
Mount calibration factor across the 18 to 26.5 GHz frequency 
range. Set MOUNT RESISTANCE to 200 ohM. Set RANGE to COURSE 
ZERO and adjust pot to zero Meter. Set RANGE to -5 dBM and 
press FINE ZERO MOMentarily. 



26. Turn sweep oscillator RF on and RF Plug-in POWER LEVEL to full 
on (CW). Set LEVELING AMPLIFIER GAIN to Mid-range and adjust 
LEVELING AMPLIFIER POWER LEVEL for -5 dBn scale reading on the 
power Meter (power equals -10 dBM for this range setting). 

Tune sweep oscillator to 18 GHz. 

LEVELING 

POWER METER AMPLIFIER SWEEP OSCILLATOR 




Figure 4-38 . 



Frequency Response Test Setup (External Mixer Bands) 
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PERFORHANCE TESTS 



4-33. FREQUENCY RESPONSE CONTINUED! 



27. Set norwal (green) settings on spectruw analyzer. Set INPUT 
ATTEN to 0 dB. Uncouple RESOLUTION BW and set to 3 MHz. Set 
VIDEO FILTER to .003 and FREQUENCY BAND GHz to 12.4-26.5. Set 
REFERENCE LEVEL TO -10 dBn. 

28. Set FREQUENCY SPAN/DIV to 20 MHz. Tune spectruM analyzer to 
18.00 GHz. Keep signal centered on display while adjusting FRE- 
QUENCY SPAN/DIV to 1 MHz. Press SIG IDENT to verify signal fre- 
quency. If incorrect adjust TUNING until 18 GHz signal is loca- 
ted and verified . 

29. Adjust EXT MIXER BIAS to peak signal (be sure to adjust bias 
across full range initially so as to find the highest peak). 
Adjust REFERENCE LEVEL to peak signal at top graticule line. 

Set AMPLITUDE SCALE TO 1 dB and readjust EXT MIXER BIAS to peak 
signal again. Readjust REFERENCE LEVEL to place peak of sig- 
nal at top graticule line. Record reference level in Table 
4-30 as read fro« REF LEVEL dB« and REFERENCE LEVEL FINE con- 
tr o 1 s . 

30. Repeat step 28 and 29 in 2 GHz increMents up to 26 GHz after 
retuning sweep oscillator to each frequency. 

31. To calculate corrected frequency response add together REFER- 
ENCE LEVEL; coupler deviation and power sensor correction 
factor for each frequency. The difference between the lowest 
result froM highest result in the corrected frequency response 
column for 18 to 26 GHz should not exceed 9 dB. 

32. Using the 26.5 to 40 GHz source (HP 8697A); connect equipnent 
as shown in Figure 4-38. The waveguide conponents used Must 
have a “r" band prefix. Select 4-8 GHz node on sweep oscilla- 
tor control unit and tune to 28 GHz. Turn RF to STANDBY. 

33. Repeat Steps 25 to 30 for the 21 to 44 GHz frequency range. 
Calculate corrected frequency response for the 28 to 40 GHz 
readings as was done in Step 31. The difference between the 
highest and lowest corrected frequency response should not ex- 
ceed 9 dB for the 28 to 40 GHz readings. 
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PERFORMANCE TESTS 

4-33. FREQUENCY RESPONSE CONTINUED; 

Table 4-30. External Mixing Frequency Response 



Frequency 

<GHz) 



Reference 

Leuel 

(dBn) 



Coupler 

Deviation^ 

<dB) 



Pwr. Sensor 
Correc ti on 
Factor (dB) 



Correc ted 
Frequency 
Response 



18 

20 

22 

24 

26 

28 

30 

32 

34 

36 

38 

40 



x-10 dB Coupler deviation is calculated as follows; Subtract the 
coupler calibration at each frequency (interpolate as necessary) 
frott 10 dB and enter result in Table 4-30, Exanple: At 18 GHz 

coupler calibration is 10,3 dB. Subtracting 10.3 froM 10 equals 
-0.3 dB for coupler deviation. 
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SECTION V} ADJUSTMENTS 

Replace Paragraph 5-31 with the followings 



DESCRIPTION: 



All HP 8569B H42 SpectruM Analyzers are set at the factory 
for a 30 dB external Mixer conversion loss. To calibrate the dis- 
play for a specific Mixer, the internal gain of the external Mixing 
band in question has to be adjusted to Match the conversion loss 
of the Mixer. Conversion loss charts for the 11517A H42's have 
been provided for two frequency ranges of the Mixer, 18 to 26.5 GHz 
and 26.5 to 40 GHz. 



EQUIPMENTS 



SIGNAL GENERATOR 



HP 8640B 




spectrum analyzer 




SIGNAL GENERAfdfl' 



EXT UI.XEft 



flF OUTPUT 

ADAPTER 



Figure 5-58 Test Setup 
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DESCRIPTION CONTINUED! 



TOP VIEW 



A20 (TOP VIEW) 








A20 


R143 


BIOS 


A20 


H147 


BlOA 


A20 


R13S 


B9B 


A20 


R139 


B9A 


A20 


R127 


BBB 


A2Q 


R131 


B8A 


A20 


R1 19 


B7B 


A20 


R123 


B7A 



S3-1I 5 GHi 
3S-71 GHz 
21-44 GHz 
12.4-26.5 GHz 




Figure 5-59 Adjustnent Locations 



PROCEDURE: 

Mean conversion Loss Deternina tion ; 

1, Draw a line through each of the conversion loss charts as 
follows ; 

The line will be the nean conversion loss of the Mixer. This 
line should be drawn so that the extreme point above the line 
equals the extrewe point below the line and the line should 
have a slope that nininizes these extrenes. See exaMple on 
following page. 
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PROCEDURE CONTINUED*. 




2, Set LINE switch OFF^ disconnect power cord, and reMove HP 
8569B top cover, 

3, Reconnect power cord and set LINE switch ON. 

4, Set spectruM analyzer controls to nornal (green) settings, 
except as indicated, and other controls as follows; 



RESOLUTION BANDWIDTH 
INPUT ATTENUATOR 
REF LEVEL dBM 
REFERENCE LEVEL FINE 
FREQUENCY SPAN MODE 
MIXING MODE 
SWEEP TIME/DIV 
FREQUENCY BAND GHz 
EXT MIXER BIAS 
FREQUENCY SPAN/DIV 



3 MHz 
30 dB 
0 
0 

PER DIV 

EXT 

AUTO 

12.4 - 26.5 
0 (Detent) 
10 MHz 
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PROCEDURE CONTINUED; 



For absolute awplitude calibration when using EXTERNAL MIXING 
MODE with the 11517A E42 EXTERNAL MIXER SYSTEM, the INPUT ATTENU- 
ATOR Must be set to 30 dB. Although the 321.4 MHz External I.F. 
signal doesn't go through the Input Attenuator, the setting of the 
Attenuator effects the Reference Level readout on the display. 



5. Connect the signal generator to the IF input and tune the sig- 
nal generator around 321.4 MHz to peak the trace on the HP 
8569B. 

6. Set the ouput level of the signal generator to Match the Mean 
conversion loss at 18.0 GHz. 

7. Adjust the 8569B tuning for 18.0 GHz. 

8. Adjust B7A (A20R123) for trace at top graticule line. (See 
Figure 5-59 for location of adjustMents) 

9. Set the output level of the signal generator to Match the 
wean conversion loss at 26.5 GHz. 

10. Adjust the 8569B tuning for 26,5 GHz. 

11. Adjust B7B (A20R119) for trace at top graticule line. 

12. Repeat steps 6 through 11 until no further adjustMent is nec- 
essar y . 

13. Set the frequency band to the 21 to 44 GHz band. 

14. Using the 26.5 to 40 GHz chart set the output level of the sig- 
nal generator to Match the Mean conversion loss at 26.5 GHz. 

15. Adjust the 8569B tuning for 26.5 GHz. 

16. Adjust B8A <A20R131) for trace at top graticule line. 
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PROCEDURE CONTINUED: 



17. Adjust the signal generator output for the wean conversion 
loss at 40 GHz. 

18. Adjust the 8569B tuning for 40 GHz. 

19. Adjust B8B (A20R127) for trace at top graticule line. 

20. Repeat steps 14 through 19 until no further adjustment is 
necessar y . 



SECTION Ul! REPLACEABLE PARTS 



Page Table 6-3 

Under A1 , Miscellaneous Parts add^ HP P/N 08569-00030, 
Check Digit 4, Qty. 1, Label-OPT H42. 



Page 6-3, Table 6-3 

Under CHASSIS PARTS ELECTRICAL add, HP P/N 5086-7721, 
Check Digit 3, Qty. 1, 321.4 MHz Diplexer. 

Also add, HP P/N 5061-1086, 

Check Digit 1, Qty. 2, 36" SMA Coax Cable Ay. 
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OPERATING AND SERVICE MANUAL 
MODIFICATIONS 



8569B OPTION E43 
SPECTRUM ANALYZER 
0.01-40 GHz 



SERIAL NUMBERS 

FOR 8569B‘S SERIAL NUMBER 
PREFIXED 2^33A AND ABOVE 



FOR USE WITH THE FOLLOWING 
OPERATING AND SERVICE MANUALS 

MODEL: 8569B 

DATE PRINTED: DECEMBER 1982 

PART NUMBER: 08569-90032 

MODEL NUMBER: 11971 SERIES (K AND A MODELS) 

DATE PRINTED: DECEMBER 1983 

PART NUMBER: 11971-90001 



MANUAL MODIFICATION 

MODEL: 85698 OPTION E43 

DATE PRINTED: DECEMBER 1984 

PART NUMBER: 08569-90110 
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INTRODUCTION: 

This Manual Modification in conjuntion with the HP Model 8569B and 11971 
Series (K and A Models) Operating and Service Manuals contains pertinent 
information required to install, operate, test, adjust, and service the 
Hewlett Packard Model 8569B Option E43 Spectrum Analyzer System. 



DESCRIPTION: 



The HP Model 8569B Option E43 consists of: 

HP Model -Option Description 

85b9B Opt H43/003/400 Spectrum Analyzer 

11971T Opt C43 External Mixer System 

The HP Model 11971 T Option C43 consists of: 



Quantity 

i 

1 



HP Model /Part No 

il971K 

1197iA 

5061-5458 

87i0-0510 

87i0-x539 

1540-0182 

11971-60001 

il97i-6Q0ib 



Description Quantity 

Harmonic Mixer 18-26.5 GHz 1 
Harmonic Mixer 26.5-40 GHz 1 
1 Meter SMA Coax Cable Assy. 2 
5/16" Open End Wrench x 
#3 Allen Ball Driver 1 
Carrying Case 13xi0x3 1 
Foam Insert 1 
Label ID 1 



The HP Model 85698 Option E43 conforms to specif ic itions as outlined in 
U.S. Air Force Purchase Description: SA-ALC/Ml''uREC/PD422A. The HP 

Model 8569B Option E43 is assigned National Stock L'lmber: 6625-01-192- 

6991, 



MANUAL MODIFICATION ORGANIZATION 

The Operating and Service Manual changes are in the form of additions, 
changes and deletions to the HP Model 85698 and 11971 Series (K and A 
Model; Operating and Service Manuals. The changes outlined reflect 
additional or tighter specifications required for the HP Model 8569B 
Spectrum Analyzer and HP Model ^1971 Series (K and A Model) Harmonic 
Mixers as part of the HP Model 8569B Option E43 Spectrum Analyzer System. 

MANUAL MODIFICATIONS NECESSARY TO DOCUMENT HP MODEL 8569B OPT H43/003/400 
SECTION I, GENERAL INFORMATION 

Page 1-6, Table l-i, HP Model 8569B Specifications (2 of 3), Change: 

Reference Level Variation (Input Attenuator at 0 dB) to read: 10 dB 

steps, 0° C to 55° C, -10 to -100 dBm<C+/- 1.2 dB. 

Change: Frequency Response (with 0 or 10 dB of Input Attenuation) to 

read Frequency Response (with Input Attenuation: 10 to 50 dB). 

Under: Residual Responses (no signal present at input) change text to 

read: With 0 dB Input Attenuation and Fundamental Mixing referenced to 

Internal Mixer Input (O.Oi-4.1 GHz): <-100 dBm. 

Following Signal Indentifier Specifications, add new heading; DYNAMIC 
RANGE, and the new categories and text. 



2. 
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MANUAL MODIFICATIONS NECESSARY TO DOCUMENT HP MODEL 8569B OPT H43/003/400 
SECTION I. GENERAL INFORMATION (Continued;: 



Second Harmonic Distortion: 



Frequency Range 

1.7-18 GHz 



Input Power 

+30 dBm 



Relative Distortion 

<-100 dB 



Third Order Intermodulation: 



Frequency 

Range 

0.01-1.8 GHz 
1.7-18 GHz 



For Two Input Signals With 
Total Power Signal Sep 



-40 dBm 
-30 dBm 



50 kHz 
100 MHz 



Relative 

Distortion 

<-70 dBc 
^-iOO dBc 



Following SWEEP SPECIFICATIONS add the following new categories and text 

SIGNAL INPUT SPECIFICATIONS 
INPUT 0.01 TO 18 GHz 

Input Connector; Precision Type N Female 

Input Impedance: 

Input Attenuator at 10 dB or more: 50 Ohms nominal 

VSWR:<1.5:i 0.01-18 GHz 



LO Emission: (0 dB Input Attenuation) 

<-i0 dBm, 50 kHz-1.8 GHz 
<-70 dBm, 1.7-18 GHz 



SECTION IV: PERFORMANCE TESTS 



Add as follows: 

4-27 Harmonic and Intermodulation Distortion 
4-28 Image Responses 
4-29 LO Emission 
4-30 Input Impedance 
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MANUAL MODIFICATIONS NECESSARY TO DOCUMENT HP MODEL 8569S OPT H43/003/400 
SECTION IV, PERFORMANCE TESTS (Continued); 



Page 4-^9, paragraph 4-i4: 

Under SPECIFICATION change "8.5 GHz" to "4.1 GHz". 

Page 4-;^2, step 9: 

Delete step 9. 

Page 4-25, paragraph 4-i6: 

Under SPECIFICATION change "<-90 dBm" to "<-i00 dBm i’eferenced to the 
input of the mixer." 

Under DESCRIPTION replace paragraph with: "Residual responses are 

Signals present on the display with no input to the analyzer. A 
reference level is selected that wil 1 a’l low the operator to see signals 
less than -93 dBm in the - Cii-i .8 GHz Band and -90 dBm in tfie i . 7-4. i GHz 
Band. The two fundamental mixing bands (.01-1.8 GHz and i. 7-4.1 GHz) 
are slowly swept through their entire ranges in several incremental 
spans while the display is observed. Any residual responses that 
appear must be less than -93 dBm for the .01-1.8GHz Band and -90 dBm for 
the X. 7-4.1 GHz Band. This is equivalent to -- .0 dBm at tne input to 
the mixer for both bands. 

Page 4-25, step 3: 

Change "Any residual responses must be less than -90 dBm ^below -30 
dBm/" to "Any residual response must be oelow -93 dBm." (i i/2 minor 
d-ivisions below the -30 graticule line; for the .01-1.8 GHz Band and 
below -90 dBm (below the -30 graticule line) for tiie i. 7-4.1 GHz Band. 

Page 4-28, Paragraph 4-i8, REFERENCE LEVEL VARIATIONS 

Under SPECIFICATION change; "+20°C to +30°C" to "0°C to 55°C", and " -10 
to -70 dBm: < +/- 0.5 and -10 to -lOO dBm: < +/- l.U dB" to "-lO to -100 
dBm: <+/- 1.2 dB". 

Under PROCEDURE, Step 6, change: "Corrected deviation should not 

exceed +0.5 dB or -0.5 dB from -10 to -70 dBm, and siiould not exceed +1.0 
dB or -1.0 dB from -xO to -lOO" to "Corrected deviation should not 
exceed 1.2 dB from -10 to -100 dBm." 

Under Step xU, change: "Corrected deviation should not exceed +0.5 dB 

or -0.5 dB or -0.5 dB from -lO to -70 dBm, and should not exceed +1.0 dB 
or -1.0 dB from -xU to -100 dBm." to "Corrected deviation should not 
exceed ri.2 dB or -1.2 dB from -10 to -100 dBm". 
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MANUAL MODIFICATIONS NECESSARY TO DOCUMENT THE HP MODEL 8569B OPT H43/003/400 
4-27. HARMONIC AND INTERMODULATION DISTORTION TESTS 



SPECIFICATION: 



Second Harmonic Distortion; 



Frequency Range Input Power 



1.7 to 18 GHz 



-iO dBm 



Relative Distortion 

-100 dBc 



Intermodulation Distortion: 



Freq. Range For Two Input Signals With Relative 
Total Pwr. Signal Sep. Distortion 



1.7 to 18 GHZ -30 dBm 

0.1 to i8 GHz -40 dBm 



>100 MHz 
>60 kHz 



-100 dBc 
-70 dBc 



DESCRIPTION: 



Second harmonic distortion in the preselected bands is checked with a 
signal source and low-pass filter. The low-pass filter insures that 
harmonics measured are due to the analyzer and rot the source. Third 
order intermodulation distortion is measured in she preselected bands with 
two signal sources. To prevent source interaction, the synthesizer 
outputs are padded and comoined in a reactive pooer divider. 

NOTE: Equipment listed is for two test setups, Figures 4-25 and 4-26 



EQUIPMENT: 



Synthesized Signal Generator (2 req) 
Power Meter 
Power Sensor 

Reactive Power Divider Om 

20 dB Attenuator 
3 dB Attenuator 
Low-Pass Filter 
Cable Assy, SMA (m) 

Connector (2 req) 

Adapter, Type N (m) to SMA (f) 

(3 required; 

Adapter, Type N (fj to SMA (f) 
Adapter, SMA \m'j to SMA (m) 

8NC Tee 

10 dB Attenuator (2 req) 



HP 8o72A 
HP 436A 
Hp 8481A 

Spectra 2090-6202-00 
HP 84938 Option 020 
HP 8493A Option 003 
HP U688A 

HP 8120-3124 

HP 1250-1250 
HP 86290-60005 
HP 1250-1159 
HP 1250-0781 
HP 8493B Opt 010 
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MANUAL MODIFICATIONS NECESSARY TO DOCUMENT THE HP MODEL 85698 OPT H43/003/400 
4-27. HARMONIC AND INTERMODULATION DISTORTION TESTS (Continuedj: 

Harmonic Distortion: 

1. Connect output of 8672A to input of 8569B without low pass filter in 
between. Set synthesizer frequency to 4000.000 MHz and output level 
to -20 dBm. 

2. Set all spectrum analyzer controls to normal (green) settings Set 
FREQUENCY BAND GHz to 1. 7-4.1, FREQUENCY SPAN/DI V to i MHz and TUNING 
to 4.000 GHz. Set INPUT ATTEN to 0 dB, REF LEVEL dBm to -10, and 
REFERENCE LEVEL FINE to 0. RESOLUTION BW should be coupled (push in) 
to FREQUENCY SPAN/DIV control. Adjust PRESELECTOR PEAK to peak 
signal on display. 

3. While keeping signal centered on display with TUNING control reduce 
FREQUENCY SPAN/DIV to i kHz. Uncouple RESOLUTION BW and set to .1 
kHz. Press SAMPLE button. Set REF LEVEL dBm to -bO and VIDEO FILTER 
to .03. 



SPECTRUM ANALYZER 



SYNTHESIZER 




Figure 4-25. Harmonic Distortion Test Setup (1.7 to 18 GHz) 

4. Connect low pass fi Iter in between synthesizer and spectrum analyzer 
as in Figure 4-25. Set synthesizer frequency to 2000.000 MHz. 

5. Any signal visible above the noise at the CENTER FREQUENCY should be 
below -60 dB horizontal graticule line. 

6. Set both 8o72A frequency synthesizers as follows: 



RANGE 


+i0 dBm 


METER MODE 


LEVEL 


RF OUTPUT 


OFF 


ALC 


INT 


m 


OFF 


FM DEVIATION MHz 


OFF 
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MANUAL MODIFICATIONS NECESSARY TO DOCUMENT HP MODEL 8569B OPT H43/003/400 
4-27. HARMONIC AND INTERMODULATION DISTORTION TESTS iContinued): 



7. Connect equipment as shown in Figure 4-26 with output of the 3 dB 
attenuator connected to spectrum analyzer INPUT 50 Ohm. 



SPECTRUM ANALYZER 




POWER METER 




POWER 

SENSOR 

I 



ADAPTER 



ADAPTER 



SYNTHESIZED 
SIGNAL GENERATOR 




SWA CABLE ASSY 



ZOdB 

ATTENUATOR 



SYNTMESJZEO 
SIGNAL GENERATOR 





Figure 4-26. Intermodulation Distortion Test Setup 

8. Set one synthesizer to 2099.::b50 MHz, the other to 2100.000 MHz. 

9. Set nominal (green) settings, except as indicated, and other spectrum 
analyzer controls as follows: 



I 



TRAC 8 A 
TRACE B 

FREQUENCY BAND GHz 
INPUT ATTEN 
REF LEVEL dBm 
REFERENCE lEVEL FINE 
RESOLUTION 6W 
FREQUENCY SPAiN/OIV 
TUNING 

VIDEO FILTER 
TUNING STABILIZER 



WRITE 
WRITE 
1. 7-4.1 
0 dB 

-5.0 

-3 dB ^ 

Coupled (pushed in) 
.2 MHz 
2.100 GHz 
0.1 
OUT 



lO. Set RF OUTPUT switch to ON on both. synthesizers . Adjust PRESELECTOR PEAK 
to peak signals on display. Set REF LEVEL dBm to -40. Adjust OUTPUi 
LEVEL for -43.000 dBm reading as seen on spectrum analyzer. 



NOTE 

Be careful to flex the cable assemblies as little as possible, as 
flexing can cause a change in the measured power level. To minimize 
flexing, place the power sensor as close as possible to the analyzer 
input. 
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MANUAL MODIFICATIONS NECESSARY TO DOUCMENT HP MODEL 8569B OPT H43/003/400 
4-27. HARMONIC AND INTERMODULATION DISTORTION TESTS (Continued) 



11. Using TUNING control, center the two signals on the display. Adjust REF 
LEVEL dBm to -60 dBm and REFERENCE LEVEL FINE to 0 dB. While keeping the 
signals centered on screen, reduce FREQUENCY SPAN/DIV to 20 kHz. 

12. Uncouple RESOLUTION BW and set to .3 kHz. Both intermodulation products 
(2.5 divisions to the left of the lov^er frequency signal and to the right 
of the upper frequency signal) should be below the -50 dB graticule line. 

13. Remove 20 dB attenuator from setup and place one 10 dB attenuator at the 
output of each synthesizer. (There should only be one 10 dB attenuator at 
output of each synthesizer . ) 

14. Set one synthesizer to 4000.000 MHz and the other 3900.000 MHz. Turn both 
synthesizer RF OUTPUT switches to OFF. 

15. Connect the output of the 3 dB attenuator to the power sensor as shown in 
Figure 4-26. 

16. Set the synthesizer RF OUTPUT switch to ON and adjust OUTPUT LEVEL for a 

power meter indication of -33 dBm +/-0.20 dB. Return RF OUTPUT switch to 

the OFF setting. 

17. Set other synthesizer RF OUTPUT switch to ON and adjust OUTPUT LEVEL for a 

power meter indication of -33 dBm +/-0.20 dB. both synthesizer RF 

OUTPUT switches to the ON position (power meter :'aading should be 

approximately -30 dBm). 

18. Connect the output of the 3 dB attenuator to the analyzer input as shown 
in Figure 4-26. 

19. Set the FREQUENCY SPAN/DIV control to 50 MHz, the RESOLUTION BW to 1 MHz, 
the REF LEVEL dBm control to -10. (The REFERENCE LEVEL FINE control 
should still be set to -0). Couple ^push-in) FREQUENCY SPAN/DIV to 
RESOLUTION BW. Set VIDEO FILTER to OFF. 

20. Adjust the lower fundamental signal (3900.000 MHz) to 4100.000 MHz. 

Adjust TUNING control to center display at the 4100.000 MHz signal. While 
keeping this signal centered on the display adjust FREQUENCY SPAN/DIV to 
20 kHz. 

21. Uncouple RESOLUTION BW, set to .1 kHz, and adjust the REF LEVEL dBm to 
-50. 
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MANUAL MODIFICATIONS NECESSARY TO DOCUMENT HP MODEL 8569B OPT H43/003/400 
4-27. HARMONIC AND INTERMODULATION DISTORTION TESTS (Continued): 



22. Adjust the 4100.000 MHz synthesizer frequency to 3900.000 MHz. Press 
START/RESET to update trace. 

23. Any signal displayed at the CENTER FREQUENCY on the spectrum analyzer 

should be below the -60 dB horizontal graticule line. (NOTE: Displayed 

noise may be above -60 dB horizontal graticule line. If this occurs set 
VIDEO FILTER to .3 and press SAMPLE). 

24. Set FREQUENCY SPAN/DIV to 50 MHz/DIV, RESOLUTION BW to 1 MHz and couple 
(push in) controls. Set REF LEVEL dBm to -20. Adjust TUNING control to 
3.800 GHz. 

25. Adjust upper frequency signal (4000.00 MHz) to 3800.00 MHz. While keeping 
this signal centered on the display, adjust FREQUENCY SPAN/DIV to 20 kHz. 

26. Uncouple RESOLUTION BW, set to .1 kHz, and adjust REF LEVEL dBm to -50. 

27. Adjust 3800.00 MHz signal back to 4000.00 MHz. Press START/RESET to 
update trace. 

28. Any signal displayed at the CENTER FREQUENCY should be below the -60 dB 
horizontal graticule line. (NOTE: Displayed n'.ise may be above the -bO 
dB graticule line. If this occurs, set VIDEO FILTER to .3 and press 
SAMPLE;. 



4-28. IMAGE RESPONSE TESTS: 



SPECIFICATION: 

Image responses ^due to the mixing of signals two times the IF frequency 
-2 X j21.4 MHz - above or below the tuning frequency): -70 dBc, 1.8 to 

i8 GHz. 

Low Band Rejection: <-50 dBc above 2.1 GHz 

DESCRIPTION: 

Image responses are checked by setting the analyzer center frequency to 
several frequencies across the analyzer range & tuning a leveled signal 
source to the frequencies determined by the tuning equation, Fj^p = nF^^o 
+/- F^p . Input signals at these frequencies will excite all possible 
image responses for a given ist LO frequency and all positive integer 
values of n. 
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MANUAL MODIFICATIONS NECESSARY TO DOUCMENT HP MODEL 85698 H43/003/400 
4-28. IMAGE RESPONSE TESTS ^Continued): 



SPECTRUM ANALYZER SYNTHESIZER 




Figure 4-i:7. Image Responses Test Setup 

EQUIPMENT: 

Synthesized Signal Generator 
01 cm ^24 in.) Cable Assy, 

SMA (m) Connectors 
Adapter, Type N [mj to SNA 
(f) (2 required) 

PROCEDURE: 

X. Connect equipment as shown in Figure 4-27 with synthesizer output 
connected to analyzer input. 

2. Set controls of 8672A as follows: 



HP 8672A 
HP 8i20-8i24 
HP i250-x250 



METER MODE 

RF OUTPUT 

OUTPUT LEVEL 

RAiNGt 

VERNIER 

ALC 

AM 

FM DEVIATION 



LEVEL 

ON 

00 d6 

Fully Counterclockwise 

INT 

OFF 

OFF 



3. Set the synthesizer frequency to 2000.00 MHz. 

4. Set normal (green) setting, except as indicated, and other spectrum 
analyzer controls as follows: 

FREQUENCY BAND GHz 
INPUT ATTENUATOR 
REF LEVEL dBm 
REF LEVEL FINE 

resolution BW 

FREQUENCY SPAN/DIV 
TUNING 

VIDEO FILTER 



Ttr 



i.7 TO 4.1 
lO dB 
0 
0 

Coupled (pushed in) 
.2 MHz 
2.00 GHz 
.03 
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MANUAL MODIFICATIONS NECESSARY TO DOCUMENT THE HP MODEL 8569B OPT H43/003/400 
4-28. IMAGE RESPONSE TESTS (Continued); 



5. Using TUNING control, center signal on CRT display, adjust OUTPUT LEVEL of 
synthesizer to place the peak of the signal trace at the reference level 
line. 

6. Set the synthesizer to the frequency in Table 4-24 corresponding to an 
analyzer center frequency of 2 GHz. The maximum allowable amplitude of 
the spurious response at the analyzer center frequency for each setting is 
shown in the following table: 

Table 4-24 Image Responses 



‘r Frequency 


Synthesizer Freq. 


Maximum 1 


GHz 


MHz 


Spurious A 


2 


2642.800 


-70 


3 


3642.800 


-70 




2357.200 


-70 


5 


5642 .dOO 


-70 




4357.200 


-70 


9 


9642.800 


-70 




8357.200 


-70 


.2 


12642.800 


-70 




.1357.200 


-70 


15 


15642.800 


-70 




.4357.200 


-70 


.7 


17642.800 


-70 




16357.200 


-70 



7. Repeat steps 3 through 6 for all remaining CENTER FREQUENCY and 

synthesizer settings in Table 4-24. Steps 3 through 5 need only be done 
once for each CENTER FREQUENCY. 

3. Set the synthesizer OUTPUT FREQUENCY to 2100.00 MHz. 

9. Select the 1.7 to 4.i GHz frequency band, set FREQUENCY SPAN/DIV to 10 
MHz, and adjust the TUNING control to center signal on the CRT display. 

10. Adjust OUTPUT LEVEL of synthesizer to place the peak of the signal trace 
at the REFERENCE LEVEL line. 

11. Select the .0± to 1.8 GHz frequency band and set the FREQUENCY SPAN MODE 
to FULL BAND. 

12. Ail Spurious products must oe below the -50 dB graticule line. Verify 
spurious products are due to input signal by disconnecting input signal 
and terminating INPUT 50 Ohm witii a Type N Male 50 Ohm termination. 



i i 
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MANUAL MODIFICATIONS NECESSARY TO DOCUMENT THE HP MODEL 8569B OPT H43/003/400 
4-29. LO EMISSION: 



SPECIFICATION: 

Frequency Range L.O. Power Level 

10 MHz to 1.7 GHz (0 dB atten) less than -10 dBm 
1.7 to 18 GHz less than -70 dBm 

DESCRIPTION: 

A spectrum analyzer is used to measure the local oscillator output power 
from the INPUT 50 Ohm of the 8569B spectrum analyzer. 

EQUIPMENT: 

Spectrum Analyzer HP 8566A 

Cable Assembly [SM Plug, both ends) HP 8120-1578 
Adapter, Type N Male to SMA Female 

(2 required) HP i250-x250 



SPECTRUM ANALYZER SPECTRUM ANALYZER 




Figure 4-28. LO Emission Test Setup 



PROCEDURE: 

i. Set all normal (green) spectrum analyzer settings, except as indicated and 
other controls as follows: 



FREQUENCY BAND GHz 0. 1-1.8 

FREQUENCY GHz 0.0000 GHz 

AUTO STABILIZER OFF (IN) 

FREQUENCY SPAN MODE ZERO 

RESOLUTION BW 3 MHz 

INPUT ATTENUATION 0 dB 

REF LEVEL dBm -iO 

REFERENCE LEVEL FINE 0 



2. Press the 2 to 22 GHz pushbutton (green) on the 3566A front panel and set 
START FREQ to 2.0 GHz and STOP FREQ to 4.5 GHz. 
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MANUAL MODIFICATIONS NECESSARY TO DOCUMENT HP MODEL 8569B OPT H43/003/400 
4-29. LO EMISSION (Continued; 



3. Set REFERENCE LEVEL to 0 dBm on the HP 8566A and press MAX HOLD. 

4. Slowly, tune the 8569B from 0.000 GHz and not signal level that is 
displayed on the 3566A. The signal amplitude should be less than -10 dB. 

Set HP 8569B FREQUENCY SPAN MODE to FULL BAND and SWEEP TIME/DI V to 2 sec. 
Press CLEAR/WRITE on the 8566A and set the 8566A VIDEO FILTER to 30 kHz 
and the RESOLUTION BW to 300 kHz. Measure the LO power for each of the 
frequency bands as show in Table 4-25. 

Table 4-25. LO Emission Limits 



HP 8569B 


HP 8566A 




Maximum 


Freq. Band GHz 


Start Freq. GHz 


Stop Freq. GHz 


LO Power 
Level (dBm 


1. 7-4.1 


2.0 


4.5 


-70 


3,8-8.t) 


2.0 


4.5 


-70 


5.8-i2.9 


2.0 


4.5 


-70 


8.0-13.0 


2.0 


4.5 


-70 


4-30. INPUT IMPEDANCE; 






SPECIFICATION: 


VSWR (iO dB 


input Atten.) 1.5:1 


10 MHz to 


18 GHz 



DESCRIPTION: 

The return loss of the HP 8569B Spectrum Analyzer INPUT 50 Ohm is measured 
with a swept frequency response test set up. In the preselected bands 
vi.7 to iS GHz) the source and the spectrum analyzer are phase locked to 
insure that the input signal (incident signal; is always in the passband 
of the preselector. 



NOTE: 

The HP 8350A Sweep Oscillator may be substituted for the 8620C in this 
procedure . 



13 
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MANUAL CHANGES NECESSARY TO DOCUEMNT THE HP MODEL 8569B OPT H43/003/400 
4-30. INPUT IMPEDANCE (ContinuedJ 



EQUIPMENT: 



Sweep Oscillator 

RF Plug-in 

Synchronizer 

Function Generator 

Power Splitter 

Crystal Detector 

Adapter, APC-7 to type N (m) 

Adapter, APC-7 to SMA (f) 

Adapter, SMA ^f) to Type N ^f) 
Adapter, SMA (f) to Type N (m) 

Test Cable SMA (f) to BNC [m) 

Cable Assembly (SMA plug, both ends) 



HP 8620C/86290B H08 
HP 86222A 

HP 3709A, Opt. HIO 
HP 3312A 

HP xl667A, Opt 002 
HP 8742B 
HP U525A 
HP 11534A 
HP 86390-60005 
HP 1250-1404 
HP 11592-60001 
HP 8120-1578 



50 Ohm Transmission/Reflection Test Set 

Frequency Response Test Set 

50 Ohm Type N Accessory Kit 

Adapter Type N (m) to i.m) ^2 Req.j 

External Modulator 

Coupler 

Coupler 

Adapter Type H (m) to SMA (f; 



HP 8502 Opt H26 
HP 8755S, Opt 004 
HP 11853A 
HP 1250-1475 
HP 116658 
HP 11692D Opt OOi 
HP 777D Got Hi8 
HP 1250-.'50 



PROCEDURE: 



i. Set all normal igreen) settings, 
analyzer controls as follows: 



FREQUENCY SAND GHz 
INPUT ATTEN 
REF LEVEL dBm 
REFERENCE LEVEL FINE 
FREQUENCY SPAN MODE 
TUNING 

AMPLITUDE SCALE 



except as indicated, and other spectrum 



.01-1.8 
10 dB 
-iO 
0 

FULL BAND 

Full Counterclockwise 
2 dB LOG/DIV 



2. Using .Ox to 2.4 GHz source, connect equipment as shown in Figure 4-29. 
Set HP 8502A RF INPUT ATTENUATION dB to 0. 
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MANUAL CHANGES NECESSARY TO DOCUMENT THE HP MODEL 8569B OPT H43/003/400 
4-30. INPUT IMPEDANCE (Continued): 




Figure 4-29. 10 MHz to 1.8 GHz Return Loss Measurement 



MANUAL CHANGES NECESSARY TO DOCUMENT THE HP MODEL 8569B OPT H43/003/400 

4-30. INPUT IMPEDANCE iContinued) 

3. Set the sweep oscillator START FREQUENCY to lO MHz and the STOP FREQUENCY 
to 1.8 GHz, adjust the HP 86222A POWER LEVEL to +i3, and set SWEEP TIME 
to 100 msec. 

4. Disconnect the HP 8502A TEST PORT from the spectrum analyzer INPUT 50 Ohm. 
Connect type N Female short to the TEST PORT. 

b. Set the controls as follow on the Hp 8755C: 

Channel 1 

dB/DIV 
Display 
Video Filter 
Reference Level 
Reference Level Vernier 

Channel 2 

All pushbuttons OUT 

6. Adjust the REFERENCE POSITION control (screw driver adjust) to position 
the trace on the center horizontal graticule line. 



10 

Reference Position 
OFF (out) 

-00 

ON 
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MANUAL CHANGES NECESSARY TO DOCUMENT THE HP MODEL 8569B OPT H43/003/400 

4-30. INPUT IMPEDANCE (Continued J : 

7. Press Channel i A/R and adjust the REFERENCE LEVEL VERNIER to position the 
trace on the center horizontal graticule line (this line now represents 0 
d3 return loss ) . 

8. Disconnect the type N Female short from TEST PORT and connect TEST PORT 
directly to the spectrum analyzer INPUT SO Ohm. 

9. The return loss displayed must be greater than ±4 dB (SWR=i.5;i) 

RETURN LOSS 

SWR 

PRESELECTED BANDS 1.7 to 18 GHz 

10. Remove .Oi to 2.4 GHz RF plug-in from sweep oscillator mainframe and 
replace with 2 to 22 GHz RF plug-in. Select band 4 (2.0-22 GHz on HP 
8620C Sweep Oscillator). Connect equipment as shown in Figure 4-30 with 
777D Opt H18 coupler setup. 

11. On Spectrum Analyzer, set TRACE A and TRACE 6 to STORE BLANK, SWEEP SOURCE 

to EXT, and FREQUENCY BAND GHz to i. 7-4.1. Set sweep oscillator to CW 
mode and adjust CW control to approximately 2.y GHz. Set sweep oscillator 
to F X iU (on HP 8350A, set CF control to 2.9 GHz and F, initially, to i 
GHz;. Set mode switch to manual sweep and set m.mual sweep control fully 
counter-clockwise. Adjust F control until phase-lock occurs (minimum 
phase errors;. Set manual control fully clockwise. Signal should be at 
right-hand edge of CRT display. If necessary readjust F and CW controls 
to obtain phase-lock across entire frequency band. Set Spectrum Analyzer 
to: TRACE A and TRACE B to WRITE and set PRESELECTOR PEAK CONTROL to 

center of green region. 



SPECTRUM pMWH; 91ANKING 
ANALYZER llF OurPur 1 INPUT 



PJNLIfT LRflQRl 

SWEEP SIGNAL 

OSCILLATOR ,, , , F» Rf PLUGIN QUTPurl ..input 






EAT I j 

SWEEP INPUT 



FREQUENCY RESPONSE 
TEST SET 



r-\- — •• °.f Jl L2^ 

SWfEPOUrJ RF EXT 

’ OUTPUT INPUT 

8NC TEE 



SYNCHRONIZER 



A I R luQO drive 



I directional 
I coupler 



TEST I I I reflected j 

rp -• crystal 

' 1 , DETECTOR 



Figure 4-30. Input Impedance Test for Preselected Bands 
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MANUAL CHANGES NECESSARY TO DOCIWENT THE HP MODEL 8569B OPT H43/003/400 

4-30. INPUT IMPEDANCE (Continued): 

PRESELECTED BANDS i.7 TO 18 GHz (Cont'd): 

12. Repeat steps 4 through 8. The return loss displayed must be greater than 

14 dB iSWR=i.5:l). 

RETURN LOSS 

SWR_ 

13. Set spectrum analyzer FREQUENCY BAND GHz to 3.8-8. 5. Set both TRACE A and 

TRACE 6 to STORE BLANK. Replace 777D Opt Hi8 with 116920 coupler. 

14. Turn on HP 8709A and phase lock sweep oscillator as follows; 

a. Set sweep oscillator MODE switch to MANUAL with manual sweep control 
fully counterclockwise. 

b. Set sweep oscillator start frequency to low frequency of selected 
spectrum analyzer FREQUENCY BAND GHz and adjust start frequency for 
synchronizer phase lock (minimum phase error). Phase lock error 
switch should be set to negative (-; for bands 1 through 4 and to 
positive (+) for band 6. 

c. Set sweep oscillator manual sweep control fully clockwise and stop 
frequency to high frequency of selected spec:rum analyzer FREQUENCY 
BAND GHz. Adjust stop frequency for synchronizer phase lock (^minimum 
phase error) . 

d. Set sweep oscillator to AUTO ^or TIME) sweep (=10 seconds). 

e. Check spectrum analyzer CRT display for phase lock during sweep. If 
the system is breaking phase lock, adjust both start and stop 
frequencies during slow sweep (=i0 seconds) to obtain phase lock. Set 
TRACE A and TRACE B to WRITE. 

15. Repeat steps 4 through 3. The return loss displayed must be greater than 

i4 dB iSWR=1.5:l). 

RETURN LOSS 
SWR 



16. Set spectrum analyzer FREQUNCY BAND GHz to b. 8-12. 9. Set TRACE A and 
TRACE B to STORE BLANK. Repeat step 14. 

17. Repeat steps 4 through 8. The return loss displayed must be greater than 
i4 dB (SWR= 1.5:1;. 

RETURN LOSS 
SWR 
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MANUAL CHANGES NECESSARY TO DOCUMENT THE HP MODEL 8569B OPT H43/003/400 
4-30. INPUT IMPEDANCE (Continued): 



PRESELECTED BANDS 1.7 TO 18 GHz (Cont'd): 



18. Set spectrum analyzer FREQUENCY BAND GHz to 8.5-18. Set phase lock switch 
on HP 8709A to '+'. Set both TRACE A and TRACE B to STORE BLANK. Repeat 
step 14. 

19. Repeat steps 4 through 8. The return loss displayed must be greater than 
14 dB (SWR=1.5:1). 



RETURN LOSS 

SWR 

MANUAL CHANGES NECESSARY TO DOCUMENT THE 11971 SERIES (K AND A MODELS): 



To Section I, GENERAL INFORMATION 

Page 1-5, Table 1-1, HP 11971 SERIES MIXER SPECIFICATIONS (1 of 2), 

under: Model ll97iK, add: Gain Compression Level: <3 dB, 18-26.5 GHz: 

-iO dBm. Also add: RF Input SWR: 26.5-40 GHz:< 2.9:1. 

Page i-6. Table 1-i, Hp il97i SERIES MIXER SPECIFICATIONS (2 of 2), 
under: Model il971A, add: Gain Compression Level :< 5 dB, 26.5-40 GHz: 

-iO dBm. Also add: RF Input SWR: 26.5-40 GHz: <2.9:1. 



To Section III, PERFORMANCE TESTS 

Page 3-ll/3-i2, following paragaph 3-9, Average Noise Level, add 
paragraph 3-10 below: 

3-iO. GAIN COMPRESSION FOR EXTERNAL MIXING 

SPECIFICATION FOR WAVEGUIDE INPUT (18.0 TO 40 GHz) USING HP 11971 K AND A 
MODELS HARMONIC MIXERS: 

11971K Gain Compression: <3 dB, 18-26.5 GHz: -10 dBm 

11971A Gain Compression : <3 dS, 26.5-40 GHz: -10 dBm 
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MANUAL CHANGES NECESSARY TO DOCUMENT THE 11971 SERIES (K AND A MODELS j 
3-10. GAIN COMPRESSION FOR EXTERNAL MIXING (Continued): 



DESCRIPTION: 



Gain Compression is checked by changing the input signal from iO dB less 
than the maximum input setting to the level of the maximum input setting 
(-20 dBm to -10 dBm). The signal will compress (indicate less than a iO 
dB change in signal level). The amount of compression must be less than 3 
dB, 



EQUIPMENT: 



Sweep Oscillator 
RF Plug-in 
Power Meter 
Thermistor Mount 
Waveguide Attenuator 
Isolator 
10 dB Coupler 
Low Pass Filter 
Leveling Amplifier 



18-26.5 GHz 


26.5-40 GHz 


HP 8690B 


HP 8690B 


HP 8696A 


HP 8697A 


HP 432A 


HP 432A 


HP K486A 


HP R486A 


HP K382A 


HP R382A 


AAMCO K201 


TRAK 2571-1810 


HP K752C 


HP R752C 


HP K362A 


HP R362A - 


HP 8404A 


HP 3404 



SPECTRUM ANALYZER 



POWER METER 



LEVELING 

AMPLIFIER 



SWEEP OSCILLATOR 




Figure 3-10. Gain Compression Test Setup 



1. Connect equipment as shown in Figure 3-10. Set normal (green) settings, 
except as indicated, and other spectrum analyzer controls as follows: 



FREQUENCY BAND GHz 
INPUT ATTEN 
REF LEVEL dBm 
REFERENCE LEVEL FINE 
RESOLUTION BW 
FREQUENCY SPAN/DIV 
TUNING 



18-26.6 
0 dB 
-10 
0 

Coupled (pushed in) 
20 MHz 

18.00 GHz 
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MANUAL CHANGES NECESSARY TO DOCUMENT THE 11971 SERIES (K AND A MODELS) 
3-10. GAIN COMPRESSION FOR EXTERNAL MIXING (Continued): 



2. Select i8-26.5 GHz mode on sweep oscillator control unit. Set to CW mode 
with ALC and all AMPLITUDE MOD buttons out. With RF at STANDBY, adjust CW 
control to iS.OO GHz. Set FUNCTION to START STOP mode and AMPLITUDE MOD 
to EXT AM. 

3. Set power meter CAL FACTOR to match thermistor calibration at 18 GHz. 

Set MOUNT RESISTANCE to 200 ohm. Set RANGE to COARSE ZERO and adjust pot 
to zero meter. Set RANGE to -5 dBm & press FINE ZERO momentarily. Set 
leveling amplifier GAIN to mid range. 

4. Adjust waveguide attenuator to MAX. Turn sweep oscillator RF on and set 
sweep oscillator POWER LEVEL full on (CW). Adjust leveling amplifier 
POWER LEVEL to a -10 dBm reading on power meter (-5 dBm scale reading). 

Set waveguide attenuator to 25 dB. 

5. Adjust the spectrum analyzer TUNING control to center the signal on the 
display while decreasing FREQUENCY SPAN/DIV to 1 MHz. Press and hold SIG 
IDENT pushbutton to verify that the signal displayed is at i8.00 GHz. 
Adjust TUNING until 18.00 GHz signal is located and identified. 

6. Adjust the REFERENCE LEVEL controls to position signal at the FREQUENCY 
LEVEL line. Uncouple the RESOLUTION BW and FREQ JENCY SPAN/DIV control and 
set RESOLUTION BW to 3 MHz. 

7. Set AMPLITUDE SCALE to 1 dB. Center signal on C-IT and adjust REFERENCE 
LEVEL FINE control to place peak of signal at convenient horizontal 
graticule line. 

8. Increase the attenuation of the waveguide attenuator to 35 dB. Adjust the 
REF LEVEL dBm (do not adjust the REFERENCE LEVEL -INE) to return the 
signal on the display. Record deviation from reference established in 

step 7: ^dB. This is the step gain error. (Vaiues above the reference 

line are positive; values below are negative;. 

9. Adjust waveguide attenuator to 25 dB. Adjust REFERENCE LEVEL controls 
(REF LEVEL dBm and REFERENCE LEVEL FINE) to place peak of signal at 
convenient horizontal graticule line (same line established in step 8y . 

10. Decrease the attenuation of the waveguide attenuator to 15 dB. Adjust REF 

LEVEL dBm (do not adjust REFERENCE LEVEL FINE; to return the signal on the 
display. Record deviation from reference set in step 7: ^dB. 

11. To calculate gain compression, algebraically subtract step gain error 
(step 7) from deviation recorded in step 11. Gain compression should be 
less than 3 dB. 

12. Repeat steps 1 through 11 for the 11971A, substituting appropriate 
equipment and frequency settings to cover the 26.5-40 GHz band. 
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MANUAL CHANGES NECESSARY TO DOCUMENT THE 11971 SERIES (K AND A MODELS) 
3-10. GAIN COMPRESSION FOR EXTERNAL MIXING (Continued): 



To Section V, SERVICE 

Page 5-1, Table 5-1, ACCESSORIES AND REPLACEABLE PARTS, Delete: HP Part 

Number 5061-5460, Mixer Connection Kit (Option 009, includes the 
following items). 

Under: HP Part Number 5061-5458, Change: 3 required, to: 2 required. 

Delete: HP Part Number 5061-5459, Storage Case, with packing foam. 

Add: HP Part Number 11971-60001, Check Digit 0, Foam Pad 

Add: HP Part Number 1540-0182, Check Digit 6, Carrying Case 13x10x3 

Add: HP Part Number il971-80016. Check Digit 9, Label ID 
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PRODUCTION MEMO 

! 



TO: 

FROM: 

INSTRUMENT: 

SUBJECT: 



All HP Service Centers 

Signal Analysis Division 

8565A/8569B Spectrum Analyzers 
(Serial numbers listed below) 

Faulty A33 Limiters 



During the time period between 18 June 1985 and 16 July 1985, approximately 30 HP 8565As and HP 
8569B's were built with bad limiters (A33). The limiters in question had one of the two diodes installed 
backwards. As a result, limiting action wilt not occur on these instruments. 

The following is a list of 50 potentially bad instruments. Since there were 30 bad limiters, any instrument 
within the serial number specified may have the problem and must be checked. 



Model Number 


Serial Number 


HP 8565A 


2521A3021 through 2521A3025 


HP 8569B 


2518A2003 through 2518A2017 


HP 8569B 


2526A2018 through 2526A2047 



To check the limiters, use an ohmmeter and measure the resistance by putting one probe on the center pin 
and one on the case (not on the label), then reverse the probes. The meter might need to have its range 
held to ensure useful measurements. 

Here are some examples of readings using an HP 3438 Digital Voltmeter and an HP 427A Analog 
Voltmeter: 



Meter Used 


Good Limiter 


Bad Limiter 


HP 3438A (200K range) 






Forward 


45K ohms 


45K ohms 


Reverse 


45K ohms 


Infinity 


HP 427A (lOK range) 






Forward 


5K ohms 


5K ohms 


Reverse 


5K ohms 


Infinity 
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8569B-2 



Supersedes: 



None 



HP MODEL 8569B SPECTRUM ANALYZERS 
Serial Prefix 2326A and Above 



OPTION 003 RETROFIT KIT 



A Service Kit, HP Part Number 08569-60106, CD = 1, has been set up to retrofit 8569B Spec- 
trum Analyzers with Option 003, High Power First L.O. Output for use with external mixers. 
The kit contains the L.O. Amplifier/Attenuator assembly, RF cable, and necessary mounting 
hardware. 

The procedure for installing this kit is as follows: 

1 . Remove top, bottom, and the side cover next to the CRT. 

2. Disconnect First L.O. Output Cable W20 from Front Panel First L.O. Output Cable W42, 
then remove the Amplifier Bracket with the First L.O. output connector. 

3. Disconnect cable W42 from the output connector and discard this cable. 

4. Cut two lengths of wire coded 912 (supplied) to connect the three feedthrough pins on 
the amplifier, routing one of the wires across the amplifier on the side away from the 
threaded mounting holes. Solder these to the pins using an iron grounded to the amplifier 
housing. 

5. Connect the attenuator to the amplifier output, and the Pad-Front Panel Cable W43 be- 
tween the output connector and the attenuator so that the amplifier may then be mounted 
to the Amplifier Bracket. 

NOTE 

THE ATTENUATOR AND AMPLIFIER ARE FACTORY MATCHED TO ENSURE 
THAT THE OUTPUT POWER WILL BE WITHIN SPECIFICATIONS. 



E/WN 
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FOR MORE INFORMATION, CALL YOUR LOCAL HP SALES OR SERVICE OFFICE or East (201) 265-5000 • Midwest (312) 255-9800 • South (404) 955-1500 • 
West (213) 970-7500 or (415) 968-9200 OR WRITE, Hewlett-Packard, 1820 Embarcadero, Palo Alto, California 94303. IN EUROPE, CALL YOUR LOCAL HP SALES 
OR SERVICE OFFICE OR WRITE, Hewlett-Packard S.A., 7, rue du Bols-du-Lan, P.O. Box, CH-1217 Meyrin 2-Geneva, Switzerland. IN JAPAN, Yokogawa-Hewlett- 
Packard Ltd., 1-27-15, Yabe Sagamihara City, Kanagawa Prefecture, Japan 229. 
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6. Mount the bracket back on the instrument and connect L.O. Output Cable W20 to the Input of the 
attenuator. 

7. Remove three screws securing Power Supply Assembly A10: one goes through the side casting next 
to CIS, one near the base of C7, and one through the heat sink adjacent to Q2. Loosen the two 
screws at the rear of the A40 assembly. After lifting the power supply (hinging on the loosened 
screws), tighten the outer screw to prevent the power supply from accidentally flipping down. 

8. Using an iron grounded to the instrument chassis, carefully unsolder the centermost wire coded 
912 (+5.2V) from the back of Display Motherboard A10, and solder the terminal pin (supplied) 
in its place. Cut the terminal pin so it protrudes about .25 inches (.30- inches maximum) from the 
Display Motherboard, to prevent shorting against the power supply subchassis. 

9. Solder two wires coded 912 (one just removed and the remaining length supplied with the kit) to 
this terminal. Dress the free end of the wire coded 912 along the center rail toward the front of the 
instrument. Reassemble the Power Supply Assembly. 

10. Keeping the free end of wire coded 912 from shorting to anything, connect the line cord, turn the 
8569B on, and observe LED A40A2DS6 (+5.2V) to verify that the supply is not shorted out. Turn 
off the 8569B and disconnect the line cord. 

11. Solder the wire coded 912 to one of the L.O. Amplifier feedthrough pins. Reassemble the instrument 
covers. 

12. Utilizing Performance Test 4-27, FIRST LO OUTPUT POWER, OPTION 003 and 013, check the op- 
eration of the L.O. amplifier. 

This completes the modification. 
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8569B-3 



SERVICE MQT 

Supersedes: 

None 

HP MODEL 8569B SPECTRUM ANALYZERS 
Serial Prefix 2326A and Above 

OPTION 013 RETROFIT KIT 



A Service Kit, HP Part Number 08569-60107, CD = 2, has been set up to retrofit 8569B Option 
001 Spectrum Analyzers with Option 013, a combination of High Power First L.O. Output for 
use with external mixers and Internal Comb Generator, The kit contains the L.O. Amplifier/ 
Attenuator assembly, RF cable, and necessary mounting hardware. 

The procedure for installing this kit is as follows: 

1 . Remove top, bottom, and the side cover next to the CRT. 

2. Disconnect First L.O. Output Cable W20 from Front Panel First L.O. Output Cable W42, 
then remove the Amplifier Bracket with the First L.O. output connector. 

3. Disconnect cable W42 from the output connector and discard this cable. 

4. Cut two lengths of wire coded 912 (supplied) to connect the three feedthrough pins on 
the amplifier, routing one of the wires across the amplifier on the side away from the 
threaded mounting holes. Solder these to the pins using an iron grounded to the amplifier 
housing. 

5. Connect the attenuator to the amplifier output, and the Pad-Front Panel Cable W43 be- 
tween the output connector and the attenuator so that the amplifier may then be mounted 
to the Amplifier Bracket. 

NOTE 

THE ATTENUATOR AND AMPLIFIER ARE FACTORY MATCHED TO ENSURE 
THAT THE OUTPUT POWER WILL BE WITHIN SPECIFICATIONS. 



E/WN 2/84-53/MH 




HEWLETT 
PACKARD 
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6. Mount the bracket back on the instrument and connect L.O. Output Cable W20 to the input of the 
attenuator. 

7. Remove three screws securing Power Supply Assembly AlO: one goes through the side casting next 
to CIS, one near the base of C7, and one through the heat sink adjacent to Q2. Loosen the two 
screws at the rear of the A40 assembly. After lifting the power supply (hinging on the loosened 

I screws), tighten the outer screw to prevent the power supply from accidentally flipping down. 

8. Using an iron grounded to the instrument chassis, carefully unsolder the centermost wire coded 
912 (+5.2V) from the back of Display Motherboard AlO, and solder the terminal pin (supplied) 
in its place. Cut the terminal pin so it protrudes about .25 inches (.30 inches maximum) from the 
Display Motherboard, to prevent shorting against the power supply subchassis. 

9. Solder two wires coded 912 (one just removed and the remaining length supplied with the kit) to 
this terminal. Dress the free end of the wire coded 912 along the center rail toward the front of the 
instrument. Reassemble the Power Supply Assembly. 

10. Keeping the free end of wire coded 912 from shorting to anything, connect the line cord, turn the 
8569B on, and observe LED A40A2DS6 (+5.2V) to verify that the supply is not shorted out. Turn 
off the 8569B and disconnect the line cord. 

11. Solder the wire coded 912 to one of the L.O. Amplifier feedthrough pins. Reassemble the instrument 
covers. 

12. Utilizing Performance Test 4-27, FIRST LO OUTPUT POWER, OPTION 003 and 013, check the op- 
eration of the L.O. amplifier. 

This completes the modification. 
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8569B-4 




Supersedes; 



None 



HP MODEL 8569B SPECTRUM ANALYZERS 
Serial Prefix 231 8A and Below 



REPLACEMENT OF DISPLAY DRESS PANEL 



The Display Dress Panel, HP Part Number 08569-00041 , CD = 7, has been discontinued and the 
new Dress Panel will not fit directly on older instruments. Service kit 08569-60108, CD = 3, has 
been set up to maintain compatibility with the new Display Dress Panel, HP Part. Number 08569- 
00055, CD = 3, which is included in the Service Kit. 

On the old design, the First L.O. Output Connector was mounted on the dress panel. On the new 
design, the connector is mounted on a sub-panel bracket. This change was made to incorporate 
the Option 003 and Option 01 3 L.O. output amplifier. 

The procedure for installing the service kit is as follows: 

1. Remove the top and bottom covers, top trim strip, the handle next to the CRT, VIDEO 
FILTER SWITCH knob and securing nut, SCALE INTEN and INTEN knobs, and the CAL 
OUTPUT connector nut. 

2. Remove 4 screws (one on top, two on the side, and one on the bottom) securing the Front 
Display Panel. 

3. Pull the Front Display Panel out enough to gain access to the L.O. Output Cable at the rear 
of the L.O. Output Connector with an open end wrench, and remove this cable from the 
connector. 

4. Carefully tilt the Front Panel Display out, being sure not to stretch leads. Remove the L.O. 
Output Connector, 2 nuts securing the Dress Panel studs, and 4 screws securing the A1A1 
printed circuit board to its standoffs. Then remove the 4 standoffs from the Dress Panel 
studs, and remove the dress panel. 
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FOR MORE INFORMATION, CALL YOUR LOCAL HP SALES OR SERVICE OFFICE or East (201) 265-5000 • Midwest (312) 255-9800 • South (404) 955-1500 • 
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5. Using the parts provided in the service kit, attach the SMA connector to the bracket: place the 0-ring 
inside the connector flange, followed by the two flat washers, the bracket, then the lock washer and 
nut. Then attach this bracket to the bottom casting frame of the instrument so the existing L.O. 
Output Cable will mate with the connector. Tighten the cable on the connector with an open end 
wrench, reaching from behind for access. 

6. Assemble the new Dress Panel to the Front Display Panel, and reinstall the standoffs, A1 A1 Assembly, 
CAL OUTPUT connector, and VIDEO FILTER switch. 

7. After securing the Front Display Panel to the instrument, install and align the knobs. Replace the 
covers, handle, and trim strip. 



Phis completes the modification. 



8569B-5 

SERVICE NOTE 



Supersedes: ^ 



None 



HP MODEL 8569B SPECTRUM ANALYZERS 
Serial Prefix 231 8A and Below 



REPLACEMENT OF DISPLAY DRESS PANEL {OPTION 001) 



The Display Dress Panel, HP Part Number 08569-00042, CD = 8, has been discontinued and the 
new Dress Panel will not fit directly on older instruments. Service kit 08569-601 10, CD = 7, has 
been set up to maintain compatibility with the new Display Dress Panel, HP Part Number 08569- 
00056, CD = 4, which is included in the Service Kit. 

On the old design, the First L.O. Output Connector was mounted on the dress panel. On the new 
design, the connector is mounted on a sub-panel bracket. This change was made to incorporate 
the Option 003 and Option 01 3 L.O. output amplifier. 

The procedure for installing the service kit is as follows: 

1. Remove the top and bottom covers, top trim strip, the handle next to the CRT, VIDEO 
FILTER SWITCH knob and securing nut, SCALE INTEN and INTEN knobs, and the CAL 
OUTPUT connector nut. 

2. Remove 4 screws (one on top, two on the side, and one on the bottom) securing the Front 
Display Panel. 

3. Pull the Front Display Panel out enough to gain access to the L.O. Output Cable at the rear 
of the L.O. Output Connector with an open end wrench, and remove this cable from the 
connector. 

4. Carefully tilt the Front Panel Display out, being sure not to stretch leads. Remove the L.O. 
Output Connector, 2 nuts securing the Dress Panel studs, and 4 screws securing the AlAl 
printed circuit board to its standoffs. Then remove the 4 standoffs from the Dress Panel 
studs, and remove the dress panel. 
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5. Using the parts provided in the service kit, attach the SMA connector to the bracket: place the 0-ring 
inside the connector flange, followed by the two flat washers, the bracket, then the lock washer and 
nut. Then attach this bracket to the bottom casting frame of the instrument so the existing L.O. 
Output Cable will mate with the connector. Tighten the cable on the connector with an open end 
wrench, reaching from behind for access. 

6. Assemble the new Dress Panel to the Front Display Panel, and reinstall the standoffs, AT A1 Assembly, 
CAL OUTPUT connector, and VIDEO FILTER switch. 

7. After securing the Front Display Panel to the instrument, install and align the knobs. Replace the 
covers, handle, and trim strip. 



This completes the modification. 




8569B-6 




Supersedes: 

None 



HP MODEL 8569B SPECTRUM ANALYZER 
All Serials 



PRECAUTION ON REPLACING A32 YTF ASSEMBLY 



When replacement of the Yig-Tuned-Filter Assembly A32 becomes necessary, care must be exer- 
cised during installation to prevent failure of the magnet coil within this filter. Terminal A has 
been known to short to a grounded pad on the RF-IF motherboard. The other end of the coil 
is connected to —40 volts, and under these conditions the coil fails before fuses blow or power 
supplies shut down. 

Replacement kit 08569-60117, CD = 4, contains a new YTF and heat shrink tubing for proper 
installation. Before installing the new YTF, bend terminal A slightly toward the center of the 
YTF, as this will increase the clearance from the motherboard. Slip heat shrink tubing over each 
of the four wires to be connected to the YTF. Solder the wires to the four terminals as follows: 

YTF coil +, color code 98, to terminal A 
+26V unreg, color code 903, to terminal B 
+26V return, color code 1 , to terminal C 
YTF coil — , color code 7, to terminal D 

After shrinking the tubing over the terminal, install the YTF and reassemble the instrument. 
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8569B-7 



SERVICE MOT E 

Supersedes: 

None 

HP MODEL 8569B SPECTRUM ANALYZER 
Serial Number Prefixes 2409A and Below 
MODIFICATION TO PREVENT INTERMITTENT A7/A8 FAILURES 



Some instrument failures with intermittent symptoms leading to total failure, usually involving 
the CRT display, have been traced to shorted leads on the A7 Input/Output Assembly and the 
A8 Microprocessor Assembly. When these boards are removed or inserted, there is a potential 
for the spacers designed to separate these boards to rub against component leads sticking out 
from the circuit side of these boards. If these leads bend over sufficiently, they can short out to 
each other. 

The recommended procedure to either correct or prevent these problems is to remove J2 (the 
socket with jumpers) from the option status interface circuitry on the A7 assembly. 

If the instrument is an 002 or HXX option that alters the location of the jumpers from that of 
a standard instrument, the jumpers should be soldered directly to the pc board in their new 
locations. The possible option jumper wire configuration is indicated below: 

Minimum Resolution Bandwidth 

A7J2 Pin B to Pin 2: 1 kHz bandwidth (OPT 002) 

Display Units Reference Level 
A7J2 Pin D to Pin 4: dBuV 

Display Resolution— Center Frequency 
A7J2 Pin F to Pin 6: 1 MHz 

Reference Position for Normalized Response 

A7J2 Pin H to Pin 8: Top Horiz. Graticule Line 
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8569B-8 



SERVICE NOTE 



Supersedes: 

None 



HP MODEL 8565A AND 8569A/B SPECTRUM ANALYZERS 

All Serials 

FRONT PANEL CONTROL SWITCH BOARD ASSEMBLY 



There is now a sub-assembly available for repair of the Front Panel Control Assembly A2. The 
complete A2 assembly is sometimes ordered for repair of the Frequency Span/Divsion or Refer- 
ence Level Switch Assemblies. Since the A2 assembly includes the front panel, knobs, and tuning 
switch assembly, it is fairly expensive. 

There is a lower-level assembly available for this part which includes A2A1, A2A4, and A2A6. It 
is a complete switch assembly for the Frequency Span/Division and Reference Level switches, at 
less than half the cost of the full front-panel assembly. The correct HP Part Number and some 
reference information is indicated below. 



For 


A2 Part Number 


Use Switch Assembly 


8565A 


08565-60120 

08565-60001 


08565-60126 


8569A 


08569-60036 

08569-60063 


08565-60126 


8569B 


08569-60078 

08569-60063 


08569-60116 
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8569B-9 



Ef^VlCE WOTE 



None 

HP MODEL 8565A AND 8569B SPECTRUM- ANALYZERS 

All Serials 

A16 SWEEP GENERATOR BOARD REPLACEMENT 

The 8565A and 8569B are similar instruments with some PC boards in common. Their A16 
Sweep Generator Board Assemblies are slightly different, but have recently been combined into 
one board assembly. The 08565-60218 and the 08569-60067 are both superseded by the new 
08569-601 22, which can be ordered as Sweep Generator Board Kit, HP Part Number 5061 -9058. 

There are two portions of circuitry that are utilized differently, depending on whether the board 
is used in an 8565A or an 8569B. One important difference involves jumper wire W1 in the Auto 
Sweep Time Limit circuitry. The board comes with the jumper wire in place and is a drop-in 
replacement in an 8565A. The jumper adds a transistor and two resistors to the circuitry. This 
limits the sweep time in the 8565A to 2 msec for the lower frequency spans. The jumper must be 
removed to use the board in an 8569B, Removing the jumper limits the sweep time to 7.3 msec 
to meet the digital storage requirements of the 8569B. 

Another difference is in the 1/N Sweep Attenuator circuitry. The 8569B uses two additional 
frequency bands (9 and 10). When the new Sweep Generator Board is used in an 8565 A, the 1/N 
circuitry for bands 9 and 10 does not operate. This service note includes updated schematics and 
an updated material list for the new A16 Sweep Generator Board. These should be used to update 
your Operation and Service Manual. 

The +10V adjustment pot has been removed from the board. The adjustment procedures for both 
instruments’ Operation and Service Manuals must be updated as follows, to reject this change. 

8565A manual. Paragraph 5-22. Sweep Generator Adjustment, DESCRIPTION: 

Delete the first sentence and change the second sentence to read “The sweep generator is 
adjusted...” 

Delete the NOTE that begins “The +10V Temperature Variable Supply...” 

Delete step c. 

8569B manual. Paragraph 5-21 . Sweep Generator Adjustment, DESCRIPTION. • 

Delete the first sentence and change the second sentence to read “The sweep generator is 
adjusted...” 

Delete the NOTE that begins “The +10V Temperature Variable Supply...” 

Delete step 3. 
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A16SWEEP GENERATOR BOARD ASSEMBLY, REPLACEABLE PARTS (HP PART NUMBER 5061-9058) (1 OF 4) 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




V'i'it. ; -'j05e 


1 


1 


t',EMERAf'jR REPLrtCEhEN’' «.li 


2848U 




At6Cl 

A16C2 


0160-3436 


1 


4 


NOT ASSIGNED 

CAPACITOR-FXD lOUOPF +-10X IKUDC CER 


20480 


0160-3456 


A16C3 


0160 -34S6 


E 




CAPACITOR -FXD lOOOPF 1K9DC CER 


20483 


0160-3456 


A16C4 


0160-2262 


D 


1 


CAPACITOR-FXD 16PF *-52 500VDC CEK Qt-30 


23430 


0160 2262 


A1 bCS 


0160-3466 


e 


3 


CAPACITOR-FXD lOOPF ♦— 102 IXUDC CER 


23480 


3160-3466 


A16C6 


0 160-2130 


5 


1 


CAPACITOR-FXD 33PF +-52 30CUOC MICA 


20400 


0160 2150 


A16C7 


0160-3466 


8 




CAPACITOR-FXD lOOPF <-tJz titVDC CER 


2B480 


0160-3466 


At 6C8 


0180-0197 


3 


5 


CAPACITOR -FXD 2.21JF+-102 20'JDC TA 


562C9 


15C0223X9020A2 


A16C9 

A16C10 


0160-3436 


6 




NOT ASSIGNED 

CAPACITOR-FXD lOOOPF -f-lCX IKUDC CER 


28480 


0160-3456 


A16C11 


0100-1735 


2 


1 


CAPACITOR-FXD .22UF-k- 102 3SUDC TA 


56289 


13Q0224X9035A2 


A16C12 


0160-3009- 


5 


1 


CAPACITOR-FXD 9S2PF -►-12 lOOUDC MICA 


20480 


01.60-3009 


A16Ct3 


0160-3402 


2 


2 


CAPACITOR-FXD lUF f-52 50VDC MET-PCLTC 


2Q430 


3163-3402 


A16CU 


0180-0197 


a 




CAPACITOR-FXD 2.2UF>-102 20VDC TA 


5623-7 


1530225X9020 A2 


At6C15 


0160-0166 


9 


1 


CAPACITOR-FXD .068UF *-102 200VDC POLTE 


29400 


3160-0166 


A16Ct6 


0160-2035 


9 


3 


CAPACITOR-FXD .OIUF -*-80-202 tOOVDC CER 


2C48G 


0160-2055 


A16C17 


0160-4084 


8 


3 


CAPACITOR-FXD .lUF -*--202 30VDC CER 


28480 


0160-4304 


A16C18 


0160-2033 


9 




CAPACITOR-FXD ,01UF +00-202 lOOWDC CER 


28480 


0160-2055 


A16C19 


0160-2035 


9 




CAPACITOR-FXD .OIUF ^80-202 130VDC CER 


28483 


0160-2-355 


At aC20 


0160-3466 


a 




CAPACITOR-FXD lOOPF ♦-10X IKVDC CER 


28480 


016C-3466 


A1&C21 


0160-4084 


8 




CAPACITOR-FXD . lUF +-202 5JVDC CER 


28480 


0163-4084 


At6C22 


0160-4084 


a 




CAPACITOR-FXD .lUF +-202 5QWDC CER 


20433 


0160-4084 


A16C23 


0160-3456 


6 




CAPACnOR-FXD lOOOPF *-102 IKVDC CER 


28400 


3160-3456 


At 6C24 


0180-0197 


8 




CAPACITOR-FXD 2.2UF+-102 20VDC TA 


56209 


150D225X9020A2 


A16C2S 


0180-0197 


8 




CAPACITOR-FXD 2,2UF+-102 20UCC TA 


36289 


150D225X9020A2 


At&C2& 


0180-0197 


3 




CAPACITOR-FXD 2.2UF+-102 20VDC TA 


56209 


13CD225X9020A2 


A16C27 


0160-3670 


6 


1 


CAPACITOR-FXD ,1UF »-202 230UDC CER 


28483 


0163-3670 


At6C28 


0160-3402 


2 




CAPACITOR-FXD lUF +-5X 50UDC MET-POLYC 


23480 


0160-3402 


A16CRt 


1901-0050 


3 


34 


DIODE -SUITCHING 90V 200MA 2NS DO-35 


28483 


1901-0050 


At6CR2 


1901-0050 


3 




DIODE-SWITCHING 30V 200MA 2NS DO-35 


20480 


1901-0050 


At6CR3 


1901-0376 


6 


1 


DIODE-GEN PRP 35V SOMA D0-3S 


28480 


1901-0376 


AtfcCR4 


1901-0030 


3 




DIODE-SWITCHING SOW 2C0MA 2NS DO-35 


28480 


1901-0050 


A16CRS 


1901 0050 


3 




DIODE-SWITCHING OOW 200MA 2NS DO-35 


28480 


1931-3050 


A16CR6 

A16CR7 


1901-0050 


! 

i 

3 




NOT ASSIGNED 

DIODE-SWITCHING 30V 20DMA 2NS DO-35 


29480 


1901-0050 


At6CR8 


1901-0030 


3 




DIODE-SWITCHING 0BU 200MA 2NS DO-35 


20400 


1901-0050 


AS6CR9 


1901 0030 


3 




DIODE-SWITCHING ODW 200MA £NS DO-35 


28480 I 


1901-0050 


A16CRtO 


1901-0030 


3 




DIODE-SWITCHING 90V 200MA 2NS DO-35 


28480 


1901-0050 


AtbCRI t 


1901-0050 


3 




DIODE SWITCHING 33W 200MA 2NS DO-35 


20480 


1901-0050 


At6CRt2 


1901-0050 


3 




diode-switching 90V 200MA 2NS 00-35 


28480 


1901-0050 


At6CRt3 


1901-0030 


3 




DIODE -SWITCHING 3DV 200MA 2NS D0“35 


28400 


1901-0050 


At6CRt4 


1901-0050 


3 




DIODE-SWITCHING 80V 200MA 2NS 00-35 


28400 


1901-0050 


A16CRtS 


1901-0030 


3 




DIODE-SUITCHING 80W 200MA 2NS CO-35 


23480 


1901-0050 


At6CRU 


1901-0030 


3 




DIODE-SWITCHING 80V 200MA 2N3 DO-35 


20480 


1901-0050 


A16CR17 


1901-0050 


3 




diode- SWITCHING 90V 200MA 2NS DO-35 


2Q480 


1931-0050 


At6CRt3 


1901-0050 


3 




DIODE-SWITCHING 8DV 200MA 2N3 DO-35 


20480 


1901-0050 


AtfcCRl? 


1901-0050 


3 




DIODE-SWITCHING 80V 200HA 2NS DO-35 


28480 


1701-0050 


At6CR2(] 


1901-0050 


3 




DIODE-SWITCHING QOV 208MA 2NS DO-35 


23480 


1901-0050 


A16CR21 


1901-0a50 


3 




DIODC-GUITCHING SOW 200MA 2NS DQ-35 


28480 


1901-0050 


A16CR22 


1901-0030 


3 




DIODE-SWITCHING 00V 200MA 2NS 00-35 


28480 


1901-0050 


A16CR23 


1901-0050 


3 




DIODE-SUITCHING 80V 200MA 2NS DO-35 


28483 


19-31-0050 


A16CR24 


1901-0050 


3 




DIODE-SUITCHING 00V 200MA 2NS DO-35 


20480 


1901-0050 


At6CR2S 


1701 -0030 


3 




DIODE-SUITCHING 33V 230MA 2NS DO-35 


28480 


1931-0030 


At6CR2b 


1901-0050 


3 




DIODE-SUITCHING 00V 200MA 2NS DO-35 


20480 


1901-0050 


A16CR27 


1901-0030 


3 




DIODE-SUITCHING GOV 200MA 2NS 00-35 


284Q0 


1731 -0050 


At6CR28 


1901-0050 


3 




DIODE-SUITCHING SOU 200HA 2NC 00-35 


23400 


19r)l-005Q 


A16CR29 


1901-0050 


3 




DICDE -SWITCHING 80V 200MA 2NS DO-35 


28400 


1931-0050 


Al 6UK30 


1901-0050 


3 




DIODE-SUITCHING 80V 200MA 2NS 00-35 


28480 


190 t -*0030 


AtbCR3t 


1701-0050 


3 




DIODE-SUITCHING SOU 230MA 2NS DO-35 


28480 


1901-0050 


At 6CR32 


1901-0050 


3 




DIODE-SUITCHING 30V 200MA 2N3 DO-33 


20480 


1901-0050 


AlbCR33 


1901-0050 


3 




DIODE-SUITCHING 80V 200(1A 2NS DO- 35 


28480 


1701-0050 


AtbCR34 


1901-0050 


3 




DIODE-SUITCHING aov 200MA 2NS DO-35 


20480 


1901-0050 


A16CR3S 


1901-0030 


3 




DIODE-SUITCHING 80V 200KA 2NS 00-35 


28480 


1901-0050 


A16CR3b 


1901-0050 


3 




DIODE-SUITCHING 80V 200HA 2NS DQ-35 


20430 


1901-0050 


AtbLt 


9140-0210 


1 


3 


INDUCTOR RF CH- MLD lOOUH 52 .1660X.385LG 


23480 


7140-0210 


At6L2 


9140-0210 


1 




INDUCTOR RF-CH-MLD lOOUH 52 .166DX.303LC 


20480 


9140-0210 


AtbL3 


9140-0210 


1 




INDUCTOR RF-CH-MLD lOOUH 52 .1660X.3B5LG 


20480 


9143-0210 


AtbQt 


1834-0404 


0 


24 


TRANSISTOR NPN SI TO-18 PD^-’SSOMU 


28480 


1834-0404 


At6Q2 


1835-0417 


7 


1 


TRANSISTOR J-FET N-CHAN D-MCDE TO-18 31 


2848 0 


1655-0417 


A16Q3 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD*360MU 


20480 


1834- 0404 


AtbQ4 
At 6Q3 


1834-0404 


0 




NOT assigned 

TRANSISTOR NPN SI TO-18 PD-*360MU 


20400 


1854-0404 



See introduction to this section for ordering information 
*Indicates factory selected value 












A16SWEEP GENERATOR BOARD ASSEMBLY, REPLACEABLE PARTS (HP PART NUMBER 5061-9058) (2 OF 4) 



Reference 

Designation 


HP Part 
Number 


c 

0 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A1606 


1G53-02O1 




3 


transistor PNP 2N29Q7A SI TC 18 PD^-iOOrtU 


04713 


.2N29 07A 


A16Q7 


1054-0404 






TRANSISTOR NPN 31 TO-10 PD=36CMU 


2P4O0 


1054-0404 


AlbQO 


1653-3023 




1 


IRANSIStOR J-rST N-CKAN D rlODE TO-UO 31 


20480 


1055-0,120 


A16Q9 


1833-0201 






TPANSIGTOi? PNP 2N2907A SI TO- 13 PD=400MU 


04713 


2N2907A 


AlfaQlO 


1054-0404 






TRANSISTOR NPN 31 TO-I8 PD=363rtU 


28480 


1C54-0404 


At6Qn 


1853-0316 


1 


1 


TRANSISTOR -DUAL PNP PO-50 0MU 


20480 


1853-0316 


A1()Q12 


1855-0032 


2 


2 


TRANSISTOR J -rST P-CMAN D- t'.QDE SI 


20480 


1655-0382 


A16Q13 


1034-0009 


9 


1 


TRANSISTOR NPN 2N2369A SI TO-19 PD=»360HU 


2C480 


1854-0909 


At6Qt4 


1854-0404 


0 




TRANSISTOR NPN SI TO-18 PD=360MU 


28480 


1S54-0404 


A16Q15 


1834-0404 


0 




TRANSISTOR NPN SI TO-18 PO=360MU 


28480 


1854-0404 


A16Q16 


1355-0082 


2 




TRANSISTOR J-FET P-CHAN D HODE SI 


20430 


1655-0002 


A16Qt7 


1854-0404 


0 




TRANSISTOR NPN SI TO-13 PO=»360MU 


23480 


1854-0404 


AliiQie 


1654-0404 


0 




TRANSISTOR NPN 31 lO- lO PD-»360hU 


20480 


1854-0404 


At&Qt? 


1033-0281 


9 




TRANSISTOR PNP 2N2907A SI TO-lB PD=4CC«U 


04713 


2N2907A 


AW,Q2D 


1854-3404 


0 




TRANSISTOR NPN SI TO-10 PO=360KU 


23480 


1054-3404 


A 161321 


1354-0404 


0 




transistor NPN SI TO-ia PD-«360MU 


20400 


1854 0404 


A16Q22 


1654-0404 


0 




TRANSISTOR NPN SI TO '13 PD=360«U 


20430 


1854-0404 


A1 6Q23 


1034-0404 


0 




TRANSISTOR NPN SI TO-13 PD^=360HU 


2C480 


1034- 0404 


A16Q24 


1854-0404 


0 




TRANSISTOR NPN 31 TO-13 PO=360NU 


28430 


1854-0404 


At 6Q25 


1834-0404 


0 




TRANSISTOR NPN SI TO-18 PD-360MU 


20400 


1834-0404 


A16Q26 


1854-0404 


D 




TRANSISTOR NPN SI TO-13 PD=363MW 


20400 


1634-0404 


A16Q27 


1834-0404 


0 




TRANSISTOR NPN SI TO-18 PDa360MU 


20480 


1834- 0404 


A1602B 


1854-0404 


0 




TRANSISTOR NPN 31 TO-IB PB=360KW 


20480 


1054-3404 


A16Q29 


1854-0404 


0 




TRANSISTOR NPN SI TO-10 PD=363MU 


2040(1 


1854-0404 


At 6033 


1354-0404 


0 




TRANSISTOR NPN SI TO-13 PD=360KW 


20480 


1334-0404 


A16Q31 


1034-0404 


0 




TRANSISTOR NPN SI TO-18 PB-=360HU 


2C480 


1854-0404 


A I 6032 


1854-0404 


0 




TRANSISTOR NPN SI TO-13 PD=360NW 


20430 


1054-0404 


A16Q33 


1833-0036 


2 


1 


TRANSISTOR PNP SI PD=310MU FTo230HHZ 


23430 


1053-0036 


A 1 6034 


1354-0404 


0 




TRANSISTOR NPN 31 TO-13 P0=360r1U 


23480 


1834-0404 


At 6435 


1354-0404 


0 




TRANSISTOR NPN SI TO-18 PD»360HW 


20480 


1854-0404 


At6Rt 


0698-3451 


0 


1 


RESISTOR 133K IX .125U F TC*3>-130 


24546 


C4-1/8-T0-1333-F 


A16R2 


0698-8048 


9 


1 


RESISTOR 57.2K ,2SX . I25y F TC=0+-180 


20400 


0690-8348 


A16R3 


0693-7421 


2 


1 


RESISTOR 43K .2SX .125U F TC=0•^-100 


19731 


KF4C1/O-T0-4002-C 


At 6R4 


0698-3194 


8 


1 


RESISTOR 20K . 25X ,125U F TC“0-*-50 


03800 


PME53-1/0-T2-2002-C 


A16RS 


0693-7797 


5 


1 


RESISTOR 7.60K .25X .12S« F TC“3-^190 


19701 


MF4C1/8-T0-7681-C 


A16R6 


0757-0442 


9 




RESISTOR lOK U ,125U F TC=0->-100 


24546 


C4-1/8-T0-1002-F 


A16R7 


0757-0442 


9 




RESISTOR lOK IX .12SU F TC'^a^-tOO 


24546 


C4-1/O-T0-1002-F 


AI6R6- 
A1 61312 
At6Rt3 


0757-0442 


9 


H 


MOT ASSICNED 

RESISTOR 13K IX . 125W F TC»0+-100 


24546 


C4-1/S-T0-1OO2-F 


A16R14 


0757-0299 


2 




RESISTOR 13. 3K IX .125U F TC=Ot--10(l 


19701 


MF4C1/8-T0-1312-F 


A16R15 


2100-2331 


9 




RESISTOR-TRMR 2R lOX UW SIDE-ADJ 20 TRN 


92660 


3010P-202 


A16R16 


0693-3457 


6 




RESISTOR 316K IX .125U F TC=>0*~100 


20480 


0690-3457 


A16R17 


0757-0346 


2 




RESISTOR 13 IX .125U F TC*0»-10tt 


24546 


C4 1/9-T0-10R0-F 


At 6Rte 


0699-3442 


9 


1 


RESISTOR 237 IZ , 125U F TC=*0-*-tOO 


24546 


C4-1/8-T0 237R-F 


A16R19 


2100-1702 


7 


1 


RESISTOR TRMR 109 1 OX WW SIDE-ADJ 20-TRN 


02660 


3810P-101 


A16R20 


0690-3156 


2 


3 


RESISTOR 14. 7K IX .123U F TC=>0-^-100 


24546 


C4-t/0-Tfl-1472-F 


A16R21 


0690-4482 


9 


1 


RESISTOR 17. 4K IX . 125W F TC = 0->-100 


03888 


PME55 •1/3-TQ-1742-F 


At 6R22 


0737-0463 


6 


16 


RESISTOR tOOK IX .125U F TC*>0+-t00 


24546 


C4-1/8-TO-1003-F 


A16R23 


0757-0200 


3 


s 


RESISTOR IK IX .125U F TC--0*-130 


24546 


C4-1/8-T0-1G01 -F 


A16R34 


0698-3156 


2 




RESISTOR 14. 7K IX , 125U F TC=0-»-100 


24546 


C4- 1/8-T0-1472-F 


A16R25 


2103-2051 


9 




RESISTOR-TRMR 2K lOX WU SIDE-ADJ 23-TRN 


32660 


■ 3O10P -202 


A16R26 


0757-0465 


6 




RESISTOR lOOK IX .123U F TC=»0-t-100 


24546 


C4-1/B-T0-1003-F 


A16R27 


0757-0401 


3 


1 


RESISTOR 100 IX .123« F TC»C*-100 


24546 


C4-1/O-T0-101-F 


A16R2B 


0757-0465 


6 




RESISTOR lOOK IX .125U F TC=-0»-10 0 


24546 


C4 -1/8-T0 -10C3-F 


A16R29 


0757-0123 


3 




RESISTOR 34. OK IX .125U F TC=0-^-l00 


28400 


0757-0123 


A16R3Q 


0698-3519 


1 


1 


RESISTOR 12. 4K IX .123U F TC*0-<-100 


24546 


C4-1/0-TO-1242-F 


At6R3t 


0757-0440 


7 


1 


RESISTOR 7.5K IX ,125U F TC=01-100 


24346 


C4 • 1/8-T0-7501 -F 


A16R32 


0757-0199 






RESISTOR 21, 5K IX . 125U F TC=0+-100 


24546 


C4-1/8-T0-3152- F 


A16R33 


0757-0465 






RESISTOR 133K IX ,125U F TC=>3^-laO 


24546 


C4 1 /8-TO- 1003 • F 


A16R34 


0698-3160 






RESISTOR 31. 6K IX .123U F TCo0+-10Q 


24346 


C4-1/8-T0-3162-F 


A16R35 


0757-0463 






RESISTOR lOOK IX .125U F lC*3t-lflO 


24346 


C4 ■1/3-T0-1003- F 


At 6R36 


07S7-U463 






RESISTOR lOOK IX .125U F TC=>0-t-100 


24546 


S4-l/'8-T0-1 003 -F 


A16H37 


0757-0465 






RESISTOR 133K IX .125U F TC^»0*-13fl 


24546 


C4 -l/a-TO-1003 F 


A16R3S 


0698-3160 






RESISTOR 31. 6K IX .125U F TC=0+-100 


24546 


C4' 1/8-TO- 3162-F 


A16R39 


0698-7263 






RESISTOR 21.SK IX . 05U F lCnOt-130 


24546 


C3 1/8-T0-2152 -F 


At6R40 


0757-0465 






RESISTOR lOOK IX .125U F TC-0+-100 


24546 


C4-l/'8-T0-10O3-F 


A16a41 • 


0757-0465 






RESISTOR lOOK IX .125W F TC-*3-»-U0 


24546 


C4-1/3-TO-1003-F 


A16R42 


0699-1 023 


0 


1 


RESISTOR 1.326K . 25X ,125W F TC-+-100 


20480 


0697-1023 


A16R43 


0693-7200 


9 


8 


RESISTOR 147K IX ■, OSU F TC*=Ot-100 


24546 


C3-1/8-T0-1473-F 


A16R44 


0698-7298 


9 




RESISTOR 147K IX .05U F TC^-O-^-lOO 


24546 


C3 1/8-T0-1473-F 


A16R4S 


3673-7288 


9 




RESISTOR 1 47K IX . OSW F TC'-^Of-lOO 


24546 


C3 -1/8-T0-1473-F 


At 6R46 


0690-7203 


9 




RESISTOR 147K IX .03U F TC=0+-tOO 


24346 


C3-1/8-T0-1473-F 


A16R47 


0757-0461 






RESISTOR 60, IK IX .125U F 1C=0+-100 


24546 


C4-1/8-T3-6812-F 


At 6R43 


0698-7238 






RESISTOR 147K IX . OSU F TC»0*-100 


24546 


C3-1/8-T0-1473-F 



See introduction to this section for ordering information 
*Indicates factory selected value 
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A16 SWEEP GENERATOR BOARD ASSEMBLY, REPLACEABLE PARTS (HP PART NUMBER 5061-9058) (3 OF 4) 




Reference 

Designation 


HP Part 
Number 


C 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A16IM9 


0757-1) 46S 


6 




RESISTOR lOOK IX .125U F TC--=Ot-lOO 


24346 


C4-1/8-TC-10113-F 


AI6R30 


0737-0465 


6 




RE3I3TCR lOOK IX . 125U F TC“0+-130 


24546 


C4-1/0-TO- 1003 F 


At 6R!t 


0698-7283 


9 




RESISTOR 147K IX . OSU F TC-O^-lOO 


24546 


C3- 1/a-TO- 1473- F 


AUR52 


069C -7200 


7 




RCSISTCR 147K IX . 0r,« F TC=0v-l0O 


S4S46 


C3-1/9-T0-U73-F 


A16R33 


0757-0461 


2 




RESISTOR 68. IK IX .I2SU F TC»0*-lfl0 


34546 


C4-1/8-T0-4C12-F 


A16R54 


0698-7338 


9 




RESISTOR 147K IX . 03U F TC-=0 *--100 


34546 


C3 1/'0-TO-1473-F 


A16RS5 


0757-0461 


2 




RESISTOR 68. IK IX .135U F TC=0+-100 


34546 


C4- 1/8-TO- 6812-F 


A16R36 


0678-0084 


? 


1 


RESISTOR 3.13K 1% .135W F TC=0>~100 


24346 


C4- 1/0-TO -2151 F 


A16R57 


0737-0280 


3 




RESISTOR IK IX .125U F TC=0+-100 


34546 


C4- 1/O-TO -lOUl-F 


A16R58 


0699-3444 


1 


1 


RESISTOR 316 IX . 125W F TC.^O^-10Q 


34546 


C4-1/9-T0-316R F 


A16R59 


0698-5469 


4 


1 


RESISTOR 9.66SK U .125(4 F TC>»0+-\00 


34546 


C4-l/8-Tfl-0/,63R-F 


At&R60 


0698-8849 




1 


RESISTOR 45. 3K .1% .12514 F TC=0f-35 


384G0 


0673-8049 


AI^iR&l 


0693-6360 


6 


2 


RESISTOR lOK .1% .125U F TC = 0-*-35 


20480 


0693-6360 


AltR£>2 


0757-0346 


2 




RESISTOR to IX .135U F TC=0t--lOO 


24546 


C4-1/8-T0-10RO-F 


A16R63 


0683-3355 


2 


2 


• RESISTOR 3.3M 5X .3314 FC TC=-900/*1100 


01131 


CE(335S 


A16R64 


3663*'33S5 


2 




RESISTOR 3.3M 5X .35U FC TC=-900/ Ml 00 


01131 


CB3355 


At 6R65 


0757-0300 


1 


1 


RESISTOR 9.09K U .133U F TC=0v-100 


17701 


HF4Cl/8-Tri-9C91-F 


A16R66 


0698-0063 


7 


1 


RESISTOR S.6K .IX . 125U F TC-«0>-23 


38480 


0.698 -0863 


At6R67 


0737-0443 


9 




RESISTOR lOK IX . 125W FTC=0*-100 


34546 


C4- t/8-T0-1U02-F 


AI6R63 


0757-0443 


9 




RESISTOR lOK IX .13314 F TC«0-*--100 


24546 


C4-1/0-TO-1OO2-F 


A1&R69 








NOT ASSIGNED 






A16R70 








NOT ASSIGNED 






At6R7t 


0757-0443 


9 




RESISTOR lOK IX .135U F TC=0+-100 


34546 


C4-t/O-T0-10U2-F 


A16R72 


0698-3457 


6 




RESISTOR 316K 1% .13314 F TC=3+-1J0 


38480 


0678-3457 


A1&R73 


0683-6845 


1 


1 


RESISTOR 680K 5X .3514 FC TC=-80 0/+90 0 


01131 


CB6845 


Ali:iR74 


3100-1973 


4 


1 


RESISTOR-TRMR 200 lOX UU TOP-ADJ 30-TRN 


93660 


331 3P-201 


At 6R7S 


0693-3435 


0 


1 


RESISTOR 33.3 IX .135U F TC-0+-100 


24346 


C4-1/B-T0-3Q(R3-F 


A16R76 


0698-3160 


0 




RESISTOR 31.6K IX .135W F TC*=0+-100 


34546 


C4 -l/a-TO-3162 F 


A16R77 


0737-0443 


9 




RESISTOR lOK IX .13314 F TC=0+-100 


34546 


C4-l/'8-Ta-1003- F 


A16R78 


0757-0465 


6 




RESISTOR lOOK IX .135W F TC=0-»-t00 


24546 


C4- 1/8-T0-1003-F 


At6R79 


0757-0465 


6 




RESISTOR lOOK IX .125U F TC=0+-100 


34546 


C4-1/8-T0 1003-F 


AieRGO 


0699-3133 


1 


1 


RESISTOR 4.64K IX .125U F TC=0+-100 


24546 


C4 -1/9-T0-4641 F 


At6R8t 


0698-3360 


9 


2 


RESISTOR 464K IX .125U F TC=0+-100 


38480 


0698-3360 


A1£>Ra2 


0678-3160 


8 




RESISTOR 31. 6K IX .135U F TC=»0+-100 


24546 


C41/3-T0-3162-F 


At6R83 


0737-0379 


0 


3 


RESISTOR 3.16K IX . 133U F TC=0+-lfl0 


34546 


C4-1/8-T0 -3161-F 


A16R84 


0757-0465 


6 




RESISTOR 130K IX ,125W F 1C«>0+-100 


34546 


C4-1/8-T0-1003-F 


At6R8S 


0698-3160 


8 




RESISTOR 31. 6K IX .133U F TC=Ot-100 


24546 


C4 ■l/a-TO-3162-F 


A16RG6 


0757-0279 


0 




RESISTOR 3.16K IX , 1 23W F TC=0«~100 


34546 


C4-1/0-TO-3161 -F 


A16R87 


0757-0465 


6 




RESISTOR lOOK IX .12314 F TC=*0+-100 


34546 


C4-l/0-TO-tllO3-F 


A16R88 


0757-0439 


4 


1 


RESISTOR 6.G1K IX .13314 F TC = 0>-100 


34546 


C4-1/8-TO-601 1 -F 


A1&R89 


0698-3159 


5 


1 


RESISTOR 36. IK tX .12SU F TC=0+-100 


24546 


C4-1/8-T0-2612- F 


A16R9a 


0698-3450 


9 


2 


RESISTOR 43, 3K IX .12514 F TC=»0+-100 


34546 


C4-l/e-T0-4332-F 


A16R91 


0737-0465 


6 




RESISTOR lOOK IX .133U F TC=0+-100 


34346 


C4- 1/8-T0-1003-F 


A16R92 


0737-0346 


2 




RESISTOR 10 IX .l£5W F 1C=»0+-100 


34S46 


C4-1/3-T0-10R0-F 


A16R93 


0698-3450 


9 




RESISTOR 43. 2K IX ,123(4 F TC=0+-100 


34546 


C4-1/8-T0- 4323-F 


At6R94 


0670-7864 


7 


1 


RESISTOR 794 ,35X . 133U F TC=0+-100 


19701 


KF4C1/8-T0-794R-C 


A16R95 


0737-0199 


3 




RESISTOR 31.SK IX ,135W F TC=Ot--lO0 


24546 


C4- 1/8-T0-2153-F 


A1&R76 


0757-0289 


2 




RESISTOR 13. 3K IX .135U F TC->3t--lJ0 


19701 


MF4C1/8-T0-1333-F 


A16R97 


0737-0458 


7 


1 


RESISTOR 31. IK IX .13SW F TC“0+-100 


34546 


C4-1/3-T0 5112-F 


Ali.R98 


0757 D443 


9 




RESISTOR lOX IX .125U F TC==C»-100 


34346 


C4-1/8-TD-1002-F 


A16R99 


0757-0133 


3 




RESISTOR 34.3K IX . 125W F TC=0*-100 


33480 


0757-0123 


At6RtU0 


0757-0300 


7 


2 


RESISTOR 5.63K IX .1250 F TC>=S+-100 


24346 


C4-1/8-T0-S621-F 


At 6R101 


0698-6630 


3 


2 


RESISTOR 30K ,1X .1350 F TC=*0-t-25 


30480 


0693- 6630 


A16Rt92 


0757- 0199 


3 




RESISTOR 31. 5K IX .1250 F TC=0+-100 


24346 


C4 l/e-TO -3152-F 


A16R103 


0698-7368 


s 




RESISTOR 31,3I< IX .050 F TC=>0+-1C0 


34546 


C3-1/8-T0-3153-F 


At6Rt 04 


0698-6630 


3 




RESISTOR 30K ,1X ,1350 F TC'0+-25 


38480 


0698-6630 


At AR105 


0757-0199 


3 




RESISTOR 21. 5K 1% .1230 F TC=0+-t00 


34346 


C4- 1/8-T0-3153-F 


A16Ria6 


0698-7360 


5 




RESISTOR 31. 5K IX . 050 F TC“0+- 1 ij 0 


24346 


C3-1/0-TO-2152-F 


A16R107 


0698-6360 


6 




RESISTOR lOK .IX .1350 F TC=0+-23 


38480 


0698-6360 


Ali.Rl(IS 


0757-0199 


3 




RESISTOR 21, 5K IX ,1250 F TC-0+-130 


34546 


C4 l/e-TO -2153-F 


A16R109 


0698-7368 


5 




RESISTOR 21. 5K IX .030 f TC=0+-100 


34546 


C3-1/3-T0 2153- F 


A16RU0 


0698-0861 


6 


1 


RESISTOR 6.66K .IX .135U F TC-0*- -35 


23430 


0698-6861 


At 6Rttl 


0757-0199 


3 




RESISTOR 31, 5K IX .1250 F TC='0 + -t00 


24346 


C4- 1/8-T0-3152-F 


A16R1 IS 


0690-7363 


5 




RESISTOR 2l,5l< IX .050 F TC»0+-100 


24546 


C3 •1/8-T0-3152-F 


At6Rlt3 


0698-3337 


0 


1 


RESISTOR 5K , 33X .1250 F TC=--0*-50 


28480 


0698-3237 


At6Rtl4 


0757-0199 


3 




RESISTOR 31. 5K IX .1250 F TC«0f-100 


24546 


C4 1/8-T0-3132 -F 


At6Rlt5 


0699-7368 


s 




RESISTOR 21. 5K IX .050 F TC=0-t-100 


24546 


C3-1/9-T0-2153-F 


At6Rttb 


0698-8173 


2 


1 


RESISTOR 4K .35X .1230 F TC«0+-5fl 


19701 


MF4C1/3-T3-4031-C 


At 6Rlt7 


0757-0199 


3 




RESISTOR 31. 5K IX .1350 F TC=0*-100 


34546 


C4-1/0-TO-2153-F 


At6Rtta 


0690-7360 


3 




RESISTOR 31. 5K IX ,050 F TC=0+-100 


24546 


C3-1/B-T0-21S2 F 


A16R1 19 


0698-0868 


3 


1 


RESISTOR 3.315K . 25X ,1230 F TC=0+-100 


38480 


0698-8860 


At6R120 








NOT ASSIGNED 






A16R13t 


0698-3156 


2 




RESISTOR 14. 7K IX .1330 F TC-0+-100 


24546 


C4-t/0-TO-1472-F 


At6R133 


0757 0380 


3 




RESISTOR IK IX ,1250 F TC=0t’-l00 


34546 


C4- 1/8-T5-100 1 F 


At6Rl33 


0690-3360 






RESISTOR 464K IX .1350 F TC=>0+-100 


28480 


0698-3360 



See introduction to this section for ordering information 
^Indicates facton.' selected value 
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A16SWEEP GENERATOR BOARD ASSEMBLY, REPLACEABLE PARTS (HP PART NUMBER 5061-9058) (4 OF 4) 




Reference 

Designation 


HP Part 
Number 


C 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




0757-0200 


3 




RESISTOR IK 12 , 125U F TC-.»0*-tO0 


24S16 


C4-1/8-T0 101!1-F 


AltRittS 


0737-0200 


3 




RESISTOR !l< 12 .125U F TC^Ok-100 


21346 


C4-l/9-Ta-10ai F 


A1AR126 


n757--0 442 


9 




RESISTOR ICK 12 . 125U F TC=«0*-ioq 


24546 


C4 -I/S-TO- ICOO F 


Alt,R127 


0670-3167 


5 




RESISTOR 2SK 12 .l2'U F TC-'-Ot-lOO 


24546 


C4 1/0-TD-23J2 F 


AI6Rt2e 


0737-0462 


3 




RESISTOR 73K 12 . 123U F TC=*0+-lfl0 


24546 


04- 1/8 -TO- 75!:2-F 


A16R129 


0757-0462 


3 




RESISTOR 75K 12 ,125U F TC-0+-taO 


24346 


C4-l/8-T0-75a2-F 


At'6R130 


0690-3167 


5 




RESISTOR 25K 12 , 125U F TC=0+-100 


24546 


C4 -I/O -TO -25a2-F 


A16R131 


2100-3109 


2 


1 


RESISTOR-TRhR 2K 102 C SIDE- ADJ 17-rRN 


02111 


-13P2 J2 


AlARt32 


0698-3160 


3 




RESISTOR 31. 6K 12 .123U F TC=»0t-lfl0 


24546 


C4- l/S-TO- 3162- F 


AltR133 


0737-0200 


7 




RESISTOR 5.62K 12 ,123U F TC=a^-10fl 


24546 


C4-1/8-T0-5621 F 


A16R134 


0690-6901 


1 


1 


RESISTOR 32. QK .52 .12SU F TC=0+-50 


20400 


0698-6901 


Alta 133 


0693-3137 


3 


1 


RESISTOR 19. 6K 12 .125U F TC=0.t -lao 


24546 


C4 1/3-T0-1962 F 


A16TP1 


1231-0600 


0 


6 


CONNECTOR -SCl. CONT PIN 1 . 1 4-MM-BSC-S2 SQ 


20400 


1251 -ObOC 


A16TP2 


1231-0630 


0 




CDNNECTOR-SCL CONT PIN 1 . 1 •» - MM- &SC-S2 CQ 


20430 


1231-0600 


A16TP3 


1231-0600 


0 




CONNECTOR-SCL CONT PIN 1 . 1 4- MM-B3C-S2 SQ 


28480 


1251-0600 


A16TP4 


0360 1)077 


5 


1 


TERMINAL-STUD SCL-TUR SWtFRM-MTG 


20480 


0360-0J77 


A16TP5 


1231-0600 


D 




CONNECTOa-SGL CONT PIN 1 , 1 4- MM- BSC- SZ SQ 


20400 


1251 -ObOO 


A16TP6 


1231-0600 


0 




CONNECTOR-SCL CONT PIN 1 . 1 4- MM-D3C -S2 SQ 


2040 0 


1251 -0630 


A16TP7 


1251-0600 


0 




CONNECTOR-SGL CONT PIN 1 , 1 4 -MM-BCC-SZ SO 


20480 


1251- 0600 


A16U1 


1026-1053 


3 


1 


IC OP AMP GP 3-T0-99 PKC 


28400 


1026-1058 


A16U2 


3081-8117 


3 


2 


SCREEN 1826-0092 


28400 


5081 - 8117 


A16U3 


1020 0223 


0 


1 


IC CP AMP GP TQ-99 PKG 


31.585 


CA301AT 


A16U4 


1826-0026 


3 


1 


IC COMPARATOR PRCN TO-99 PKG 


0 1 2-73 


LM311L 


A16U3 


1020-1350 


a 


1 


IC GATE CMOS' CR QUAD 2-INP 


3L58S 


CD4371BF 


AlbU6 


1020-1351 


9 


2 


IC GATE CMOS AND QUAD 2-INP 


3L533 


CD40G1BF 


A16U7 


1B20-15S1 


9 




IC GATE CMOS AND QUAD 2-lNP 


3L5S5 1 


CD4081EF 


A16U8 


1320-1392 


8 


1 


IC INW CMOS HEX 1-INP 


0 4713 


MC14069UBCL 


AUU9 


3001-8117 


3 




SCREEN 1826- 0092 


20400 


5001-0117 


AlbUlO 


1810-0200 


H 


1 


NETWORK-RCS 9-3IP68.0K OHM X 7 


01121 


200A683 


A16U11 


1026-0698 


3 


1 


IC TEMP XDCR TO -32 PKC 


24355 


AD590JH 


AtbURl 


1902-0025 


4 


2 


DIODE- ZNP lOU 32 DO-33 PD--.4U TC«>.062 


20480 


1902-0023 


A16UR2 


1902-0041 


4 


2 


DIODE ZNR 5,11V 52 DO-33 PD-.4U 


23433 


1902-0041 


A16VR3 


1902-0023 


4 




DIODE-ZNR lOV 52 DO-33 PD=.4U TC=-».062 


20480 


1902-0025 


A16VR4 


1902-3171 


7 


Q 


DIODE-ZNR IIV 52 DO-35 PD= , 4U TC3+.Q622 


28430 


1902-3171 


A16WR3 


1902-3171 


7 




DIODE -ZNR IIV 32 DO-33 PD«.4W TC=-t-.0622 


20480 


1902-3171 


A16UR6 


1902-3171 


7 




DIODE-ZNR tlV 52 DO-35 PD=>.4W TC«+,0622 


28480 


1902-3171 


A16VR7 1 


1902-3171 


7 




DIODE-ZNR IIU 32 DO-35 PD^.4U TC=-».0622 


20400 


1902-3171 


A16UR8 


1902-3171 


7 




DIODE-ZNR tlV 52 DO -35 PD=.4W TC=■^.36^2 


20400 


1902-3171 


A169R9 


1902-3171 


7 




DIODE-ZNR IIU 32 DO-33 PD»,4U TC=+,0622 


204CO 


1902-3171 


AlbURlO 


1902-3171 


7 




DIODE-ZNR ItV 5% DO-33 PD=i,4U TC=»>.0622 


28480 


1902-3171 


A16UR11 


1902-0041 


4 




DIODE-ZNR 5.11V 52 DO-33 P0=.4W 


20480 


1902-0041 


A1bUR12 


1902-3171 


7 




DIODE ZNR llV 52 DO-33 PD».4U TC»-»,0622 


20480 


1902-3171 


A16U1 


0139-0005 


0 


1 


JUMPER. -HIRE 1 x2: AUG 


20480 


0159-0005 










MISCELLANEOUS 






■> 1 b.lP 1 


1205-0202 


1 


1 


THERMAL LINK DUAL T0-18-CS 


20480 


1205-0202 


A 16.1°; 


1400-0073 


6 


2 


PIN -ROLL .062 IN-OIA .23 -IN-LG DE-CU 


28480 


1430-0073 


AibMP',' 


4040-0740 


3 


1 


EXTR- PC BD BLK POLYC , 062-DD -THKNS 


2C4S0 


404C-0748 


A ’SIP 4 


4040-0753 


0 


1 


EXTR-PC BD GRN POL'TC . 062- DD- THKNS 


28430 


4040-0753 



See introduction to this section for ordering information 
*Indicates factory selected value 
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